
MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

INTEROFFICE COMMUNICATION 

May 3, 1991 

TO: Ronda Hall 

FROM: 

H.W. Permits Unit, WMD 

David Slayton 
Geotechnical Unit, 

SUBJECT: Quanex Corporation 
MID 082 767 591 
PR/VSI Report (dated Feb. 1991) 

I have reviewed the PR;VSI Report prepared by Metcalf & Eddy 
on behalf of EPA. The report is dated February 1991. I have 
the following comments on the report. 

1. The report states in Section 2.3.1 on page 13 that 
"Releases of low levels of arsenic and 1,1 dichloro­
ethane should continue". First, the source of the 
arsenic has not been proven, and may in fact 
represent background groundwater quality. The 
company has been requested in the 1991 CME report to 
submit a plan to confirm whether or not arsenic is 
naturally occurring in the groundwater. Second, the 
sentence would read better if it stated that 
"releases of low levels of arsenic and 1,1, dichloro­
ethane may continue until sources are identified and 
remediated". 

2. The PR/VSI report should identify che area around the 
WWTP and monitor well MW-6 as an area of concern due 
to the presence of 1,1 dichloroethane. The levels 
found in MW-6 are relatively higher than other wells. 
indicating another possible release, separate from 
the surface impoundments. 

3. Releases of metals and organics from the surface 
impoundment area could also be from the buried 
landfill found at the southern end of the 
impoundments. The debris in the berms may be the 
source of any contaminants. 

4. On page 26, paragraph D, it states groundwater 
monitoring has been performed, implying that it 
covered the former acid pits. No groundwater 
monitoring was designed to cover these old acid pits, 
and monitor wells were not shown to be downgradient 
of these units. Any statement regarding monitoring 
should be backed up by specific references to data. 

cc: De Montgomery 
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PRELIMINARY REVIEW/VISUAL SITE INSPECTION (PR/VSI) REPORT 

RCRA FACILITY ASSESSMENT (RFA) 

FACILITY NAME: QUANEX CORPORATION - MICHIGAN SEAMLESS 

TUBE (MST) DIVISION 

SOUTH LYON, MICHIGAN 

EPA ID#: MID 082 767 591 

1.0 INTRODUCTION 

This report was prepared by Metcalf & Eddy, Inc. under the Technical 

Enforcement Support (TES) X contract at the request of the United States 

Environmental Protection Agency (U. s. EPA) Region V. It describes the 

Preliminary Review (PR) of file material for the Quanex Corporation­

Michigan Seamless Tube (MST) facility and the Visual Site Inspection (VSI) 

of the facility. These are the first two steps in conducting a Resource 

Conservation & Recovery Act (RCRA) Facility Assessment (RFA). The format 

of this document is in accordance with U.S. EPA guidance on conducting and 

documenting an RFA. The purpose of this report is to summarize available 

information about the site and to assist the U. s. EPA in recommending 

further steps in the corrective action process. 

The Mi~higan Department of Natural Resources (MDNR) has conducted 

regulatory enforcement activities at this site. On August 5, 1983 a 

Consent Agreement and Final Order (CAFO) was issued to Quanex Corp-MST 

regarding cessation of hazardous waste (HW) treatment, storage or disposal 

except per 40 CFR Part 265 and regarding compliance with Consolidated 

Permit Regulations in accordance with 40 CFR Parts 124 and 270 (95). 

7 Following submittal of a Part A Permit Application in 1980 (95) as allowed 

,~lby this CAFO, Quanex Corp - MST pursued an extension in submitting a Part 

B application due to the delisting of lime stabilized waste pickle liquor 

sludge from the hazardous waste list as of December 5, 1984 (85). Then on 

February 4, 1985 another CAFO was issued regarding compliance with 40 CFR 

Part 265 and violations of 42 USC Sections 6924 and 6925 (76). 

1 



An NPDES Permit (MI0001902) was issued to Quanex Corp-MST on September 5, 

1985 (69,72). Violations of permit regulations regarding phosphates and 

total solids have been reported on several occasions (6,13) · vJh4 J ~ v 1. 
( 

/" (l°} October 28, 1986 MDNR directed Quanex Corp-MST to perform a remedial 

investigation (RI) of their sludge drying beds for possible soil and 

groundwater contaminants (52). The resulting investigation and monitoring 

by Quanex corp - MST showed that the sludge was not inert, as assumed, and 

was subject to the requirements of Public Act 641 (44). i --d~ v1 
J I -, -NJ'- .~ ,.·\_ 

on September 24, 1987, MDNR approved the August 5, 1987 revised closure 

plan for surface impoundments and container storage areas (39). During 

November, 1988, Quanex Corp - MST expanded their wastewater treatment 

facility and discontinued discharge of sludge to the surface impoundments 

(18,28). 

\ <v 
Quanex Co-FJ:':)" -- MST requested an extension of closure for the surface 

impoundments on November 2, 1988 and submitted a petition for Type III 

designation of the surface impoundment sludge in July, 1989 (8,18). Note 

that in Michigan, Type III wastes are wastes which have very low potential 

for ground water release whereas Type I wastes are characteristically 

hazardous and the definition of Type II wastes lies somewhere inbetween, 

as defined in Acts 64 and 641. An amended closure plan for the surface 

impoundments was submitted on August 27, 1989 (4). MDNR issued a Notice 

of Deficiency on November 15, 1989 regarding certification of the HW 

Container Storage Unit Closure and in February, 1990, MDNR accepted a 

revised closure certification and released Quanex Corp - MST from financial 

responsibilities regarding the closed unit (1, 117). 

Metcalf and Eddy (M&E) performed a file review of the Quanex ...G~MST 

files at the Michigan Department of Natural Resources (MDNR) office located 

in Lansing, Michigan, and the U. s . EPA Region V RCRA files located in 

Chicago, Illinois. Fifteen Solid Waste Management Units (SWMUs) and Areas 

of Concern were tentatively identified based on the file information. M&E 

performed the VSI on September 5, 1990 to verify the file information and 

initial conclusions regarding the SWMUs and Areas of Concern, and identify 

)ther SWMUs or Areas of Concern, if present. The M&E site inspectors, 
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representing Quanex Corp - MST: Mr. Charles Simpson, Quanex Corp. Chief 

Engineer, Mr. Donald Comfort, Quanex Corp. Engineering Manager; Mr. William 

Merchant, Quanex Corp. Plant Engineer; Mr. Dennis Hatfield, Principal of 

?atterson Schafer Inc., environmental consultants; and Mr. Roger Patrick, 

Quanex Corp. Counsel from Sonnenschein Nath & Rosenthal. Based on the VSI, 

the number of SWMUs and Areas of Concern was changed from twelve and three, 

respectively, to four and three because many of the initially identified 

areas were found to be active process material areas or were non- hazardous 

material areas. Examples of these would be sulfuric acid process tanks and 

a retired-equipment temporary storage/dismantling and scrap metal area. 

No new SWMUs or Areas of Concern were identified during the VSI. 

This report summarizes file information related to releases of hazardous 

wastes at the Quanex Corp - MST facility. Releases into all media are 

considered, including air, surface water, ground water, soils, and 

subsurface gases. All areas of potential release are considered, but the 

focus is on Solid Waste Management Units (SWMUs). SWMUs are defined as any 

discernible waste management unit at a RCRA facility from which hazardous 

constituents might migrate. 

Section 2.0 of this report provides an overall facility description. 

Facility operations, environmental characteristics, and potential releases 

are described from a facility-wide perspective. Detailed discussion of 

each SWMU are provided in Section 3. O. Section 4. O summarizes the 

information given in Sections 2. O and 3. O and provides recommendations 

regarding a sampling visit, interim measures, an RFI or no further action 

at the facility. A bibliography of documents reviewed in preparing this 

report is given in Section 5.0. All the documents in Section 5.0 were 

reviewed in preparing this report, but not all contained information that 

needed to be cited as references in this report. 

' 2, 0 GENERAL DESCRIPTION OF FACILITY AND PROCESSES 

Quanex Corp - MST manufactures seamless steel tubing from round steel bars. 

Operations include tubing immersion in sulfuric acid pickling baths, hot 

and cold water rinsing, application of cold-drawing lubricant, and possible 

'mmersion in a cleaner/rust inhibitor. A lime slurry is metered into the 
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acidic waste stream to neutralize it. The liquid portion of the waste 

stream is then discharged under NPDES permit into Yerkes Drain. Solids ---settled out in the treatment process are dewatered, collected and 

cransported offsite to a licensed Type II landfill. The treatment process 

formerly included two surface impoundments and two sludge drying beds which 

are currently undergoing waste-type _designat~on processes and/or cleanup 
~ .. 

and closure under MDNR enforcement. 

~f_,t,/.r) 

2.1 Facility Location and Operation 

The Quanex Corp - MST Division is located on the southwest side of the city 

of South Lyon in Oakland County, Michigan. See Figures 1 and 2 for the 

county and facility locations, respectively. The site is bordered by Ten 

Mile Road on the north, McMunn Street on the east, the Grand Trunk Western 

Railroad right-of-way on the south and Dixboro Road on the west. The 

facility covers approximately 53 acres (75). Figure 3 shows a plan of the 

facility. 

The facility manufactures seamless steel tubing by using hot and cold mill 

processes. During this process, round steel bars are heated, pierced and 

air cooled. After cooling, lubricants consisting of zinc phosphate and 

sodium stearate elements are applied prior to cold-drawing of the tubing 

to the required dimensions. If.further size reduction becomes necessary, 

annealing, acid pickle liquor cleaning, rinsing, and drying are performed 

(8). The processing operation produces approximately one mil l ion gallons 

of wastewater per day (59,75). 

Hazardous and non-hazardous wastes generated by the processes include waste 

pickle liquor, acid cleaning rinsewater, machine lubricating oils, salt 

pot waste, steel and metal scrap and commercial product residues in liners 

and containers (75). I 
' 5u) 1f\f\ U j 

Wastewate~treafment at the plant~-tnc~ud~~ a- 1---i-me slurry for flocculation 

and neutralization, aeration, and the settling and~ \er pressing of solid 

components (3,54). The treated wastewater is discharged through a NPDES 

permitted outfall to Inchwagh Lake via Yerkes Drain. Prior to November, 

'.988, wastewater was discharged into two surface impoundments before 
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/ 
release into Yerkes ~rain (75), Settled solids from the impoundments were 

placed in two sludge drying beds from 1970 to 1987 (33). Sludge produced 

after the 1988 expansion of the wastewater treatment plant has been 

lisposed of offsite in a licensed Type II landfill. 

2.2 Environmental setting 

Quanex Corp - MST is located immediately to the north of the Yerkes Drain. 

Some swampy areas are present along the north and western edges of thel1;1 

site. Inchwagh Lake and its surrounding wetlands are located one-half mile<;./ 

southwest of the site as shown in Figure 2. Residential properties are 

located to the northeast, east and southeast (75). Two municipal wells are 

located\ mile east-southeast of the facility (60). 

2.2.1 Geology 

In the South Lyon region, 300 to 400 feet of glacial drift overlies the 

Mississippian Coldwater Shale. Quanex Corp - MST is in an interlobate 

area, northwest of the Erie glacial lobe. In the north-northeast part of 

the site, 15-30 feet of outwash sand and gravel deposits rest on 

interbedded silt, sand and clay. In the southeast part of the site, only 

outwash deposits are found and are approximately 70 feet deep (22). The 

glacial drift is dominantly outwash, moraine deposits and other ice contact 

deposits including interbedded clays, sandy clays, or sand and gravel. The 

land surface generally slopes to the southwest from an elevation of 1000 

feet approximately two miles northeast of the facility to elevation 887 

feet, which is the surface of Inchwagh Lake. The estimated elevation of 

bedrock is 650 feet (60). Surface grade of the Quanex Corp -MST facility 

ranges approximately from elevation 910 feet to 920 feet (66). 

2.2.2 Hydrogeology 

Groundwater monitoring 

gradients through the 
" 

. \, 

and well logs have indicated vertical and horizontal 

outwash aquifer underlying the site. Groundwater 

elevations taken in.•the past have shown mounding of the water table under 

the two surface impoundments (22, 60). However, the present existence of 

uch a mound is uncertain since the surface impoundments have not contained 

8 



if-U J (;\;t,{1 / ) t5 ! Le / J) a,, 1;t.;:__, J t O~bJAL/ 
V I, 

discharge waters since November, 1988 (18). The dissipation in elevation 

of the mound toward Yerkes Drain to the southeast was greater than the 

dissipation in elevation of the mound to the northwest because the outwash 

underlying the site to the north restsJ upon interb dded silts, clays and ~~r 

d • 1 1 t d h ' - (~ l Jt! ( ( QI-' t th • • t r . ''J,.,. san s relative y c ose o gra e. A gro n v,L ¥ a 1s s1 e -" vr_::<.J 
' r.~..o 

of approximately o. 0094 cm/sec has been found using mon1 or1.,ng wells ( 2 2) . ,....,-tf" 
Groundwater flow velocity through the outwash aquifer away from this mound 

has been estimated at 0 . 22 ft/day; and was once estimated at 4.5 ft/day ~d~ 
immediately adjacent to the mound due to the vertical gradient caused by ()J().51•, 

1 

iJ 
the previous head of water in the impoundments (22). Whe-"t.~i=er 

~meund- i-s ;gr.e_s.ent-.GJr- :R,e-~ some--gruurrdwcft:er may discharge to 'Ene swam-py-a-re ·a 

to-th e--n0rt-h.Wces,t--~ f-tb.e-si~,e-- eut-mos--~ e_-f-·..:t;-he -g-r-0:u-r,idwa.t.er ....w..il.l_ dis charge 

into- Yerkes~ 9Fain- te- the soatheast-. ~o)vQ) t1J\1\,01 ,,.
1 

tAI \,J,U . 
2.2. ~ -0 
_0,# 0{v 

Climate/Meteorology 

Climate information available from the U.S . Department of Agriculture Soil 

Conservation Servic·e indicates that an average annual windspeed of 10. o 
k~rom the prevailing southwesterly direction occurs in this general 

region. The average ann11al temperature is approximately 59° F and average 

yearly total precipitation is approximately 30 inches. .i / )_M:n 

. n·l p CJ.JI/ d J ·. 
vv-v1 ,.. .. I J '..\( w~.b 

, • n, r..J.A/1 11 , 1 r.v ti) 
vv'-V'i. I ovf'P r/-r //' " u 

2.3 Pollutant Releases into Ground Water 

On March 9, 1974, a Michigan Water Resources Commission investigation 

revealed an accumulation of oil in the Yerkes Drain and in the wetlands in 

the southwest corner of the Quanex Corp - MST facility. It · was then 

determined that an old fuel line had ruptured, releasing an unknown volume 

of fuel oil to the surface of the groundwater table and into Yerkes Drain 

(36, 79). The release volume has been estimated to be anywhere from 

200,000-300,000 gallons, at 420,000 gallons, and from 400,000 to 500,000 

gallons (36,57,75). Figure 4 shows the area of effect of the release. --j°n December 14, 1988, debri s was uncovered during sludge solidification 

activities in the surface impoundments (9, 16). Testing revealed the 

presence of no contaminants in the ground water but did find scattered 

~ 
""~><,, \ Q..A 

o .-t~\ff/\ . G U '-fol ,J,)~ 

bV' .( "" i' ) .JJ l .. ..~ 

\ 1 .,, J}JF 
\ \ (}' \ 

\· 

) 

t \r /Jrv.} -

I 
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1 evel s of lead, chromiJm, toluene and 1,1,1 trichloroethane in berm soil 

and dried sludge samples (See Appendix A) . Releases from the sludge 

drying · beds, surface impoundments and former acid pi ts have not been 

.ndicated by monitoring well information. 

2.3.1 Release Potential 

The fuel oil line has been disconnected from the present oil storage system 

so no further releases from this source should occur (79). Cleanup and 

disposal activities for the debris located in the berm between the surface 

impoundments are awaiting MDNR approval of either a work plan or an amended 

closure plan. Testing has indicated no evidence of groundwater releases 

from the berm debris, drying beds, surface impoundments or acid pits, so 

release potential is probably low. (, ( 1 / 7 

2.3.2 Monitoring Data 

The groundwater monitoring system for the fuel oil release consists of 

monitoring wells and release control and fuel oil collection equipment. 

Bi-annual reporting of fuel oil recovery since the release occurred has 

been performed and, as of December 30, 1987, appr.o~imately :2_~_Q_,_QJlQ_galJons 
--·------ . . -----'"-

of fuel oil had been recovered. At that reporting, 10 _gstlJ_ons ... had been 

recovered over the preceding six months (35,79). Well points and soil and 

sludge samples were used to monitor the debris contaminant location in the 

:::;~:e ( ~:~~un:;:::d::::r a::n::o::::a:~n::!o:i ::s f::u::t!:i:h:t!:::n:::t:~--- .. ··s 
accordance with the Groundwater Quality Assessment Program have reported 

the presence of arsenic ( 3. 7 - 9. 2 ppb) , copper ( 10-3 O ppb) , selenium ·(2-.·9>_ 
"- ::-". 

ppb), 1,1-dichloroethane (1.2 -5.3 ppb), iron and sulfate (32,47,60). 

Arsenic, iron and sulfate are attributed to natural or offsite sources and 

1,1-dichloroethane to well contamination (32, 46). See Figure 5 for site 

monitoring well locations. 
/ ' 
i {,)·· I. 
\ ' \ 

' ) 

:, 
,1 '1 
' 1·· I: 

2.3.3 Potential Receptors 

Yerkes Drain and Inchwagh Lake are potential receptors. Two municipal 

·ells are located 1/4 mile east-southeast of the facility, on the opposite 

11 
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FIGURE 5: Ground Water Monitoring 
Well Location, 
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side and upgradient of Yerkes Drain, and are therefore not a potential 

receptor. 

.• 4 
!'{ ' :, ! j • " ' '"'' 

Potential !Releases into surface Water 

Quanex corp - MST discharges treated process water into Yerkes Drain per 

NPDES permit. Several violations of this permit, including exceeding of 

limits set for suspended solids and total phosphorus, occurred from 

December 1988 through June 1989 (6,13). On August 22, 1989 a Notice of 

Noncompliance was issued by MDNR Water Resources Commission advising Quanex 

Corp - MST to return to compliance or face regulatory action (6). An oily 

film noticed in Yerkes Drain in early 1974 led to the discovery of a broken 

fuel line and a fuel oil release (36, 79). 

2.4.1 Release Potential 

NPDES Permit violations ocicurred after conversion from the use of large 

surface impoundments to using smaller volume clarifiers in the wastewater 
/ 

treatment process during November, 1988 (3). Reduction in wastewater 

volume discharge with no reduction in process solids and phosphorus caused 
I 

exceedence of permit limitations. A limitation of 20 mg/Land 110 lbs/day 

as monthly averages for total suspended solids was exceeded by 19 to 21 

mg/L and 183 to 232 lbs/day for four months, and a monthly average 

limitation of 0.25 mg/L for total phosphorus was exceeded for six months 

by 0.02 to 0.16 mg/L (6). The conversion to clarifiers also affected 

monitoring and the ability to compensate for problems before discharge (3). 

The potential for further releases from tl'fis source exists and therefore 

is closely monitored, regulated and reported. The fuel oil line has been 

disconnected from the source, release controls have been installed and no 

potential for release remains. \ 

2.4.2 Monitoring Data 

Daily samples are taken from the effluent and sent to the city of South 

Lyon Wastewater Treatment Plant (WWTP) for analysis. Results are recorded 

on bench sheets. Continuous-reading 24 hour strip charts are used to 

13 



record pH. Records are avail able for the previous five years (10). 

Reporting of non-compliance events and submittal of Discharge Monitoring 

Reports are required in order to assure regulations are followed (3,6). 

telease control , collection and well monitoring for fuel oil are in place 

and small volumes of fuel oil, roughly 5 to 15 gallons, are typically 

collected during six month periods (35, 79). Monitoring well testing has 

found the fuel oil to be a high grade# 1,2 or 3 fuel oil (57). 

2.4 . 3 Potential Receptors 

Aquatic biota of Yerkes Drain and Inchwagh Lake are potential receptors . 

2.5 Pollutant Releases into Air 
I 

Activity Reports from MDNR ~ir Quality Division (AQD) and VSI information 

indicate the following equipment is kept on their Emissions Inventory (EI): 

One packed tower acid mist scrubber for No.2 Pickle House; six acid pickle 

tanks, four .with fan - drawn ventilation and two sharing two wet scrubbers; 

six roller hearth annealing furnaces; one lime silo with baghouse; two 

natural gas/oil boilers and rotary and walking beam reheat furnaces which 

share one stack (91,94,98,101 , 105 , 107-110) ~- No releases from these sources 

have :been r _eported . A complaint was received on August 10, 1987 regarding 

o~ors but no findings resulted ( 41) . A O 1}, 1.) 
\ 

r\Y ;--<'v>-f' 

bf ,i I J r/Jf 'rft,.,'_j I 

Releas.e Potential /\{ow'? 
/ " 

presently operating has potential for releases. Equipment which is 

C_911t~!l\l.q_nce--e-f- past- O!)e-:rat-ir:ig- praet-i ce - p1:03 ec.t~ m! n__i!TI_al.- petential~ f.o_r 

rel-eas.e . 
a . ~ 

··1 i'·-1? ,0 { {Jv .J _JI "~-

2.s.2 Monitoring Data 

Visual (opacity) only as required . 
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2.5.3 Potential Receptors 

\.: 
')ue to the location of Quanex Corp - MST wi)::h respect to the City of South 

/ 

..,yon and given the predominant wind direction and proximity to residential 

areas, the people of South Lyon would be potential receptors. 

2.6 Pollutant Releases into soils 

There have been six potential areas of pollutant release into soils 

reported. In late 1973 or early 1974 a buried fuel oil line ruptured, 

leaking fuel oil into the soil as described in Section 2.3 (36). Waste 

barium and corrosive solids within a hazardous waste storage pad (Area B) 

may have seeped into the underlying soil (43). Lead and manganese may have 

entered the soil surrounding two sludge drying beds (44). Two surface 

impoundments previously used to collect sludge waste contain a variety of 

metals which may enter the underlying soil (8). Three waste pickle liquor 

acid pits which operated for 34 years were closed without formal cleanup 

( 62) . Berm debris uncovered Decembe.r 14, 1988 between the two surface 

impoundments may have leaked small amounts of toluene, lead, chromium and 

1,1,1 trichloroethane as described in Section 2.3 (9,16). 

2.6.1 Release Potential 

The buried fuel line has been disconnected an_cj. is .. 119t .. a ... sci.µxce ... for· a .... 

pG~nt!.ctJ ... release. The hazardous waste storage pad has been acceptably 

closed per MDNR and closure activities determined that no releases had 

occurred, so no release potential remains (117). Two sludge drying beds 

and two surface impoundments are in various stages of delisting, disposal 

or closure. Waste constituents for the lime stabilized waste pickle liquor 

sludge (LSWPLS) in the beds and impoundments have been shown to be immobile 

and thus release potential is limited (8, 33). Three waste pickle liquor 

acid pits were closed prior to 1968 before RCRA regulations were 

established, and potential for release is uncertain since these areas have 

been built over during plant expansions and closure/cleanup is not 

documented. The berm debris is still in place, awaiting MDNR approval for 

disposal, and release potential remains. 

15 



2.6.2 Monitoring Data 

Berm soil and dried sludge samples taken from the site indicate elevated 

_evels of lead (0 . 1 - 3 . 6 mg/L), toluene (0.039 - 0.14 mg/kg), chromium -
(0.07 - 0.08 mg/L) and 1,1,1 ~ ichloroethane (0.083 - 0 . 12 mg/kg) in~- f 
certain locations (See Appendix A). Leachate testing of the impoundment !L-q 
and drying bed sludges has found no constituents in excess of E.P . toxicity _________.,-­

limits (8, 33) . Drying bed sludge leachate samples have been found to 

exceed drinking water standard limits for manganese ( O. 04 to 1 mg/L 

detected) and for lead (0.11 to 0 . 47 mg/L detected) (44) . Barium (1.1 

mg/L), zinc (5.5 - 5.9 mg/L) and selenium (0.013 - 0 . 019 mg/L) at levels 

in excess of drinking water standards have been found in the impoundment 

sludge leachate, but are less than twice the allowable standard levels (8). 

See Appendix B for sample results for sludge and leachate constituent 

levels . 

2.6.3 Potential Receptors 

Surface water, ground water and terrestrial biota in or on the soil are 

potential receptors. 

2.7 Gaseous Pollutants into Subsurface soils 

No sources are known. 

2.7.1 Release Potential 

Volatilization of organic contaminants, if present, could cause potential 

for release. 

2.7.2 Monitoring Data 

No data is available. 
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2.7.3 Potential Receptors 

\mbient air is a .potential receptor if subsurface gases migrate to the 

~urface and are released from the soil. 

3.0 DESCRIPTION OF SOLID WASTE MANAGEMENT UNITS (SWMUS) 

Four SWMU's and three Areas of Concern are identified at the Quanex Corp­

MST site . These include surface impoundments, sludge drying beds, former 

acid pits , uncovered berm debris , two hazardous waste storage facilities, 

and an ~ fuel oil release area. See Figure 6 for locations of the SWMUs, 

Areas (of Concern and plant process areas. 

Unit Type: surface Impoundments 

Regulatory status: SWMU. This area is inactive and undergoing 

closure (See Figure 6). A revised closure plan was conditionally 

approved September 24, 1987 (39). However, discovery of debris in 

the berm between the two impoundments, designation of the sludge as 

Type II waste by MDNR, and the submittal of a new closure plan for 

performing closure with sludge in place have left this issue awaiting 

MDNR consideration and approval/disapproval (4,9,12). 

A. 

B. 

Unit Description: The two surface impoundments are each 550 

feet long and tapered from 125 feet to 50 feet end to end. 

The total depth of the impoundments was uncertain due to 

previous dredging operations , but sludge depth in the 

finishing (western) lagoon was estimated during the VSI at 

3 feet and estimated at being anywhere from 7 to 14 feet in 

the roughing (eastern) lagoon . The impoundments were used 

to collect sludge from the settling of lime-treated 

wastewater flocculants and for retention of the 1 iquid 

effluent prior to discharge via the NPDES permit. See 

Appendix C Photographs 6 and 7 for surface impoundments . 

Period of Operation: 1970 -

17 
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c. Waste Type: 

(LSWPLS) was 

The lime stabilized waste pickle liquor sludge 

classified under the proposed K063 waste 

designation and was del isted by the U.S. EPA effective 

December 5, 1984. lJ ~ TJ- w~~,c. f 1;. y t. l,,.) l t .. \/ (1 } ' ,_ /~ ·if 
7 , ! ~, ~ \ j l $i-e.(,\? ,,,. ,. -f{ 1 ''Hr' j low:a ~ ·'K~ 1'1'=' ,., 
....., '"' ~ •• •tri r,. , .. , , ... hJc ~ J 1>J ~f]A..,_J• ) Was'fE.e Volume/Ca~acity: 46,900 Cubic Yards (CY) after 

· stabilization with flyash (estimated). 

D. 

E. 

Waste Constituents: LSWPLS contains many constituents in an 

immobile form · (8, 33, Appendix B). Possible waste 

constituents; including cadmium copper, lead, nickel, silver 
,· ------ -...... - -- ........... _ 

an;!_ zinc, _ are detectable in E. P. Toxicity leachate but are 

also below the lower . limit for E.P. Toxicity haz a,rdous 

classification. : '.! I ' , ' ~ ·"':1 
r ""'? Tc,,;5? -;_·· ,+- · 

1 
" f.e :J f e./r ilf. wb ~ ')4-. /~,. 

Release Controls: Impoundments have 

liquids but do not have clay liners. 

stabilized with flyash. 

release gates for 

Sludge has been 

Release History: No releases have been reported . Clarified 

free liquid has ·been discharged per NPDES permit. Normal 

operations occurred where sludge was removed by dredg1ng from 

1971 to 1975 and by pumping from 1975 to 1987 and placed in 

s 1 udge drying beds on-site. P.....'1 4tJ .( " J ~"' ,, l ""? .J ~- <.) . , -.. 

Conclusions: Sludge disposal or in-place closure is awaiting 

MDNR response to a Type III Designation Petition and a 

closure plan ( 4, 8) . Delays on the designation petition 

determination may be due to the present lack and current 

development of definite constituent levels and limits for 

classification of Type III wastes by MDNR. Re.-l-e.-a-s-e-p.G-:t-e-&t-i-.a...l.­

ajT~ l.Q.ltl... -
G. Observations: Impoundments do not have clay liners . 
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3.2 

H. Sample Results: Cadmium, copper, lead, nickel, silver and 

zinc are detectable in E. P. Toxicity leachate at less than 

hazardous levels. See Appendix B. 

Unit Type: Sludge Drying Beds 

Regulatory status: Area of Concern. This area is inactive. The 

sludge was delisted from the proposed K063 hazardous waste 

designation by the U.S. EPA in 1984 and although the sludge has been 

ound not to be inert, Quanex Corp MST submitted a Type III 

Designation Petition on January 29, 1988 for MDNR consideration prior 

to conducting disposal activities (33,44). See Figure 3 for location 

of drying beds. 

• 
A. Unit Description: The northern bed is approximately 500 feet 

long (east to west) by 160 feet wide (north to south) with 

a sludge depth of about 9-14 feet. The southern bed is 

approximately 325 feet long (east to west) and 225 feet long 

(north to south) with a sludge depth of about 7-10 feet (50). 

This area was used to dewater sludge transferred from two 

surface impoundments. See Appendix C Photographs 25 and 26 

for sludge drying beds. 

B. Period of Operation: 1970 - 1987 

c. Waste Types: The lime stabilized waste pickle liquor sludge 

(LSWPLS) was classified under the proposed K063 waste 

designation and was delisted by the U.S. EPA effective 

December 5, 1984 . .).lt 1, ., .,,,t 

Waste Volume/Capacity: ()or ~ 10 
Approximately 80,000 CY w~\..Y (J' 

Waste Constituents: LSWPLS contains many constituents in an 

immobile form (8,33,Appendix B). Possible waste 

constituents; including barium, cadmium, copper, lead, 

manganese, nickel, silver and zinc, are detectable in E.P. 

20 



3.3 

Toxicity leachate but are also below the lower limit for E.P. 

Toxicity hazardous classification. 

D. Release Controls: Groundwater monitoring wells are located 

to the south and west. Sludge has not been stabilized with 

flyash. \ lAM,o " t\,'bi ,. • ~t ,. 

E. Release History: None known . 

F. Conclusions: Further action is contingent upon MDNR response 

to the Type TII delisting petition. Release potential 

appears low. 

G. Observations: Beds have berms but not clay liners. 
\ 

H. Sample Results: Barium, cadmium, copper, lead, manganese, 

nickel, silver and zinc are detectable in E.P. Toxicity 

leachate at less than hazardous levels. See Appendix B. 

Unit Type: Former Acid Pits - SJJN\ \As 

Regulatory status: Area of Concern. These areas are inactive and 

underwent closure prior to existence of formal closure regulations. 

As shown in Figure 6, these pits hav? been covered over during plant 

expansion activities. 

A. 

. ~ ,.. 
' , 

Unit Description: The three pits were approximately 80 feet 

by 80 feet by 6 feet deep and contained waste pickle liquor 

sludge which may have been treated by lime (64). 

B. Period of Operation: Approximately 1935 to 1969 

c. Waste Type: 

(LSWPLS). 

Lime stabilized waste pickle liquor sludge 

Waste Capacity/Volume: Approximately 1400 CY 

21 
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3.4 

Waste Constituents: LSWPLS sample test data not available. 

More-recently · produced LSWPLS in the drying beds and 

impoundments contain a variety of metals , ...ma-rryc5"'f-wh--:i.-chcn:'--e-

~ oblae ._s:-~J fl'f'.k, .J ! )---.t,1.//;1, Jf nvrtli.1.( 

D. Release Controls: Groundwater monitoring has shown no 

E. 

> '"' evidence of relea~es . f>ntt,-11) 
• . J 

Release History: None known . 

F . Conclusions: Exact pit locations are uncertain and two of 

the pits appear to have been built . over during plant 

expansions. Groundwater monitor:1Jlg has shown no evidence of 

G. 

contamination. WI) ,l, {), ~ ""r~ 
7 

\ ,f • 
Observations: Detecting the lack or presence of LSWPLS 

constituents in the former pit areas might be a good 

indication of potential for long-term releases from the 

impoundment and drying bed sludges since the use and closure 

of the pits occurred long ago (1935-1969) . 

H. Sample Results: Monitoring wells 3,7A and B, and 14A and B 

near two of the former pit locations have found no levels of 

cop taminants elevated above background levels measured in , 

Wells 1 and 2 (See Figure 5) (32, 60). The contaminants ~ 

present include sodium , barium, chromium, fluoride, chloride,l)!l!7'( 

manganese, and phenols in levels close to non-detectable and~ ~ 

naturally occurring iron, arsenic and sulfate in slightly 

higher quantities (32, 60) . 

Unit Type: Uncovered Berm Debris 

Regulatory status: SWMU. Scrap metal and drum remnant debris was 

discovered during sludge solidification for closure of the two 

surface impoundments. Removal and disposal of the material is 

22 



awaiting a response to either a March 24 , 1989 work plan submitted 

to MDNR or an amended closure plan for the surface impoundments 

submitted in August 1989 to MDNR (4 , 9). 

A. Unit Description: The debris is located in the berm and 

southern end of the t wo surface impoundments (See Figure 6). 

Origin is unknown and presumed 

a staging area for scrap metal . 

9 and 10 for berm debris. 

to be historic dumping from 

See Appendix C Photographs 

B. Period of Operation : Unknown 

c. Waste Type : 

remnants. 

Solid wastes including steel scrap and drum 

Waste Volume/Capacity: Unknown, preliminary debris area is 

180 feet long and berm is approximately 20 feet wide (14). 

Waste Constituents: Toluene; 1, 1, 1 trichloroethane; chromium, 

and lead. , .;,'"" ""- -

D. Release Controls: Groundwater monitoring wells are located 

nearby (See Figure 5 and Appendix A) . 

E. Release History: Unknown. Due to nearby location of the 

scrap metal and retired equipment dismantling area, it is 

speculated that some of this material was used during 

construction of the berms for the surface impoundments . 

F . Conclusions: The debris is ~nticipated to be disposed of as 

a Type II waste upon MDNR approval of a March 24 , 1989 work 

plan. Additional sampling during excavation and disposal is 

proposed (9). 

G. Observations: Scrap metal debris was observed on the berm 

surface. 
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3.5 

H. Sample Results: Toluene, 1,1,1 -trichloroethane, chromium 

and lead have been found in soil and dried sludge samples. 

Groundwater testing has found nothing. Contaminant levels 

did not exceed E.P. Toxicity allowable levels (9). See 

Appendix A. 

Unit Type: Hazardous waste storage Facility B 

Regulatory status: SWMU. This facility stored barium and corrosive 

materials on a concrete pad (43). The facility has been removed and 

clean closed. Closure certification was accepted when MDNR released 

Quanex Corp-MST from financial responsibilities regarding the closed 

unit (1,117). 

A. Unit Description: Area B was a fenced-in drum storage pad, 

40 feet by 40 feet. See Figure 7 and Appendix C Photograph 

11 for the former location of the pad. 

B. Period of Operation: 1984-1989. 

C. Waste Type: Hazardous spent materials. 

Waste VqJ,ume/Capacity: Approximately 110 gallons of barium 

and 2ilc:Y~9f corrosive materials. 

\-_.j 
Waste Constituents: Waste barium (0005) and corrosive solids 

(0002) . 

D. Release Controls: The Area B pad has been removed and clean 

closed per MDNR release of Quanex Corp - MST from financial 

responsibilities regarding the closed unit. 

E. Release History: No releases have occurred. 

F. Conclusions: Area B has been removed and clean closed, no 

further action is necessary. 
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3.6 

G. Observations: Area Bis currently a clean gravel lot next 

to a fenced empty drum storage area. 

H. Sample Results: The Area B pad has been removed and it was 

reported during the VSI that cleanup analyses confirmed that 

releases of barium and corrosives had never occurred. 

Unit Type: Hazardous Waste storage Facility c and Sump 

Regulatory status: SWMU. Area c is active and is used for the 

temporary storage of waste oil and drum solvents for less than 90 

days (64,80). 

A. Unit Description: Area c is a spent-oil and solvent drum/tank 

storage pad including a 10,000 gallon aboveground tank for 

waste oils and an area for spent-solvent drums. This area 

also has a surfacewater runoff collection system and sump. 

See Figure 7 and Appendix c Photographs 13 and 14 for Area 

c location and details. 

B. Period of Operation: 1979 - Present 

c. Waste Type: Waste oil,and spent solvents. 

Waste Volume/Capacity: 

approximately 35 drums. 

10, 000 gallons of waste oil and 

Waste Constituents: Spent petroleum products and solvents. 

D. Release Controls: Area c is diked for 150% containment and 

has a sump for runoff and spill collection.~ 

E. Release History: No releases have occurred. 
\ 

/l Ci 
,,, 

! 
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3.7 

F. Conclusions: Area C is acti ve for waste storage for less 

than 90 days, no releases have been reported and potential 

spills are likely to be contained. No further action appears 

necessary. 

G. Observations: Approximately 35 drums were in Area c during 

the VSI. The amount, level , etc. of waste in the drums and 

the 10,000 gallon tank is uncertain. Area c has a total 

capacity of more than 35 drums but a total capacity figure 

has not been documented. 

H. , Sample Results: Sample taking and testing have not been 

performed for Area c. 

Unit Type: Old Fuel Oil Release Area 

Regulatory status: Area of Concern. Inactive area o f previous fuel 

oil spillage . Discovery of fuel oil in Yerkes Drain in 1974 was 

traced to a ruptured line beneath the Quanex mill building. Spillage 

was a on e time occurrenc . Release controls and collection equipment 

installed between the point of release and Yerkes Drain have 

recovered about 290,000 gallons of fuel oil and currently collect 

about 1 O gall ens :very s i ~ : onth~; ' ,, ~ 1h l v ~ ., , \l\l") \ U "'.) f ""-' 
.,, 

A. Unit Description: Area from point of release beneath main 

mill building to Yerkes Drain (See Figure 4). See Appendix 

C Photographs 22-24 and 27 for photo details. 

B. Period of Operation: 1973-74 to present 

c. Waste Type : Fuel oil. 

Waste Volume/Capacity: Approximately 200 , ooo 500 , 000 

gallons (reported as 280,000 gallons during VSI) . 

Waste Constituents: Fuel-related hydrocarbons 

27 



D. Release Controls: Monitoring wells, pea-gravel trench 

interceptor, ground water baffle, caissons and float oil 

skimmers. 

E. Release History: Release occurred in late 1973 or early 1974 

and was discovered on March 9, 1974. 

F. 

G. 

H. 

Conclusions: 

quantities. 

Observations: 

Yerkes Drain. 

Fuel oil recovery continues to occur in small 

Controls and collection appear adequate. -- b:j 
r:-- - - '-.I (ii vVI 

Oily film was not observed on the water in 

Sample Results: Information on soil and water sampling 

reported the fuel oil to be a high grade# 1,2, or 3 fuel oil 

but levels of fuel oil were not provided (57). 

~ 
4.0 SUMMARY AND RECOMMENDATIONS 

The principal environmental concerns at the Quanex Corp - MST facility 

involve unresolved determinations of status for the surface impoundments, 

sludge drying beds, and uncovered berm debris. The VSI provided 

information which verified the file information and revealed additional 

information necessary for a complete update and status check of all areas 

considered. A summary of, and recommendations for, each SWMU and Area of 

Concern, including possible sampling or further analysis required, is 

provided as follows: -{' rt ' ... A~ o· y ·- NI ry ,/ cv:, ~ ~ L-;; t ;1 J{jv~ ~~1 f :!. . . . , 5 l/v v '?/ '::) 
l.. 

"( If': 1 C ,_, !). :J..,;:-'J IJl,,"J fvv·\. 1 t, fjfl .·,. f. / 1 /-<..., 

Surface Impoundments: U1'1DNR acceptance of the Type lrrr ·· u:; 
designation and the in-place closure plan for the sludge may 

relieve the need for additional testing, but denial of the 

Type III designation and closure plan should result in the 

performance of testing during the sludge removal- and 

disposal. ~mpl ing coordi nate4-a-r:i.d- c:ons~:i:s-t;en-t - w-i th- MD.NR _ 

- d et.erninat.ions__and_ac.ti.on-s~±n- e-1.~trrer- ca-S""e-=-srro-u-:1:d b e=done=w-i th--
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2' . Sludge Drying Beds: MDNR acceptance of the Type III 

designation for the sludge may relieve the need for 

additional testing, but denial of the Type III designation 

3i. 

4. 

- -should result i n the performance of testing during the sludge 

removal and disposal. ~~g coordinated and consistent 

'l(lri-th- MDNR- de-te-Pini-Flati.on-s~ and -actions ~I n either 
.---------------- -----be done with U.S. EPA~ bncurrence. 

- .; 

Former Acid Pits: The locations of the former acid pi ts are 

uncertain , closures (of unknown degree) have been reported , 

the pits' contents ~ear t Q_have been non-h~ zardous LSWPLS 

and groundwater monitoring has revealed no concerns . 

However, since little information is available and testing 

at these potential sources might reflect the long-term 

effects of the drying bed and impoundment sludges, sampling 

is recommended. 

Uncovered Berm Debris: MDNR determination regarding the 

proposed work plan for the debris removal and disposal should 

be completed with U.S. EPA concurrenc_g,. Soil sampling during 

removal of the debris in accordance with MDNR determinations 

and actions should be performed with U. S. EPA concurrence. ~ -
5 . Hazardous Waste Storage Facility B: No action appears to be 

necessary. 

Ei. Hazardous Waste Storage Facility C: Area C is active and no 

releases have been reported . No action appears to be 

necessary. If future spills or leaks occur they should be 

reported, documented and cleaned up. 

7i. Old Fuel Oil Release Area: No action appears to be 

necessary. Continue to monitor reports of fuel oil recovery 

from collection system. 
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TABLE 1 

QUANEX CORP - MST 
SOUTH LYON, MICHIGAN 

SOLID WASTE MANAGEMENT UNITS SUMMARY 

Solid waste 
Management unit 

Surface Impoundments 

Sludge Drying Beds 

Former Acid Pits 

operational 
Dates 

1970 - 1988 

1970 - 1987 

1935 - 1969 

Uncovered Berm Debris Unknown 

Hazardous Waste 1984-1989 
Storage Facility B 

Hazardous Waste 1979 -Present 
Storage Facility C 
and Sump 

Old Fuel Oil 1974-Present 
Release Area 

Release History 

~ i .\t j-~ .I' f ' .,, ,,.. ' 
~ Free liquid. ";ras 

discharged to Yerkes Drain 
per NPDES permit and sludge 
was put in sludge drying beds. 
Remaining sludge has been 
designated as Type II waste 
thus far. 

None known. Sludge has 
been determined not to be 
. t ~~ 

suggested Further Action 

M JVf2._ 
~etermination on Type III 
designation and amended 
plan for closure in-place 
of sludge witb TJ .s , EPk 
cdn-GY~ Possible 
subsequent sampling and 
testing. 

,villN\2.. 
Determination on Type III 

iner . "'·A • 1,.~, ,. 

.: ""'".,.4 · ·it s~AAI~ itJYJ- rt' 1 > 
. . . .. ,. 7 s~-,J~1,ln M~ ~ 

designation petition~ 
U-rS,-EP...A-GOReer1: enee. Possible 
subsequent sampling and testing. 

None known. J 

Unknown. May have 
occured during surface 
impoundment construction. 

None known. [ Testing for 
closure of Area B confirmed 
no releases·')- ~)4/vl ~ "'Q,'{t 
None Known. 

Release occurred during 
late 1973 or early 1974. 
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Soil boring and sampling. 

Approval/disapproval of 
proposed work plan wttll 
U7 S. E~.A-eonffiH:.i:e.nce. Soil 
sampling during excavation 
and disposal. 

None. 

None. 

None. 
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APPENDIX A 

UNCOVERED BERM DEBRIS 
SAMPLING TEST RESULTS 

(REF. 9) 
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APPENDIX B 

SLUDGE BEDS AND IMPOUNDMENTS: 

CONSTITUENT LEVELS 
(REF. 44, 50) 



.· .. ;... ··.·· •.:. . ; . . · .. . ·· .... .. .' ·· • :,.. • # 

SLUDGE DQYING BED: SLUDGE SAMPLE CONST\TUENTS 
8DLI.A.L ftD 

04(28/87 04/28/87 04/28/87 04/28/87 04/28/87 04/28/87 04!28/87 04{}.9/87 04/29/87 

tvf j I.A. l t; > 

DORINfil DORING I BORING I DORING 1 nORING 2 DORING 2 BORING 2 DORING 3 . BORING) {}.w-4 -v -v'-'- • 
Composite Composite 

0.0-15' 5.0-6.0' 8.75' 95' 3.0' 6.25-7 .25' 8' 0- 4' 5.0-9 . 0' 

DETECTION 

PAR~MITER __!,ill!L UNITS 

Arsenic <2.0 -- 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 c ug!LI 
Barium <1.0 <1.0 <1.0 <1.0 <1.0 <l.0 <1.0 <1.0 <1.0 1.0 mg/L 
Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 O.QI mg/L 
Chromium <0.05 <0.05 <0.05 <0.05 <0.0.5 <0.05 <0.05 <0.05 <0.05 0.05 mg.IL 
Lead <0.05 <0.08 <0.05 <0.06 - 0.21 .,. 0.11 <0.05 0.15 - 0.47 0.05 mg.IL 
Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 ug/L 
Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg.IL 
Copper <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg.IL 
Iron <0.01 0.01 <0.01 0.04 <0.01 0.02 0.02 <0.01 <0.01 0.01 mg.IL 
Manganese - 0.10 0.1 1 0.36 0.35 0.30 0.54 0.28 0.12 0.60 O.QI mg/L 
Zinc <0.02 O.Q3 0.05 0.03 - 0.06 0.17 0.04 O.Q3 0.07 0.02 mg.IL -Ni1rogcn, 
Ni1rate <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg.IL 

pH (artcr 
leaching) 7.34 7.56 7.24 7.59 7.47 7.50 7.31 7.68 7.36 ·--- Stnd. 

Units 

JV\.~b2 0.. /#- ~h~J' HAJ fAnLt5 
,. 

<tfr A>, ~5 I ~ ~ e, btVr-\ ~ k~JJ \1'4',4Wu 

~-

50Ut<CE: 44 



. .. . .. .. . ·, .. · .·: ·. . ..... .. . , . . . .... 
-·.·. . . ... · r. 

04/29/87 04{29/87 04(2.9/87 04(2.9~7 04(29/87 04().8/87 04!2.8/87 04(2.8/87 04128/87 

DORING 4 DORING4 BORING4 BORINGS BORING 5 BORING 6 DORING 6 !IO&_ING6 BORING6 

ComJX)site ComJX)site 

0-8.0' 8.0-95' 95-10.0' 0-8.0' 8.0-9.2' . 1.5' 5.0' 75 9.75' 

DETECTION 

PARAMETER l,IMIT UNITS 

Arsenic <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 

Barium <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <LO <1.0 1.0 mg/L 

Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Chromium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 

Lead . 0.12 • 0.14 1.8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 

Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 ug/L 

Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 

Silver <0.01 <(l.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Copper <0.01 ' <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Iron O.o2 - o.04 <0.01 <0.01 <0.91 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Manganese 0.42 0.29 <0.01 0.10 0.52 - 0.05 0.10 0.17 0.16 0.01 mg/L , 
Zinc 0.08 0.03 <0.02 0.04 0.07 - 0.05 0.10 0.03 <0.02 0.02 mg/L 

Nitrogen, 

tii\IQ\i <ll.115 <0.05 <0.05 <0.05 <0.05 <0.05 0.28 <0.05 <0.05 0.05 mg/L 

pH Value 1.19 Stnd. 
a ftcr leach 7.62 7.27 8.16 7.22 7.45 7.64 7.59 1.11 .... 

Units 

t::,1\1 \I?('~ ' 44 



·-·. ,..,. ... ·· ... 

04(29/87 04(29(27 04n.9/87 04(19/87 04(19/87 04(19/87 04/29/87 04(29/87 04(19/87 

llORING7 llORING7 DORING 7 llORING 8 BORING 8 BORING !I IIORING 9 RORING 10 BORING 11 

Composite Composite Composite Composite Composite 

0-0S 1.0-62' 6.2-65' 0-15' 2.0-5.0' 55-6.0' 0-5.0' 0-5.0' 0-6.0' 

DETECTION 

PARAMETER 
...!JM!I_ UNITS 

Arsenic <2.0 <~.O <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 

Barium <1.0 <1.0 <1.0 <1.0 <1.0 <LO <1.0 <LO <1.0 1.0 mg/L 

Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 O.Q\ mg/L 

Chromium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg.IL 

Lead - 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg.IL 

Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 - 0.78 0.50 ug/L 

Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 

Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0 1 <0.01 - 0.06 0.01 mg/L 

Copper <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg.IL 

Iron <0.01 <0.01 <0.01 <0.01 <0:01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Manganese JO 0.05 - 0.21 <0.01 - 1.0 - 0.07 <0.01 ., 0.04 -' 0.11 _ 0.08 O.DI mg/L 

Zinc <0.02 ,.. 0.02 - 0.02 -0.04 - 0.03 <0.02 - 0.03 - 0.03 0.02 0.02 mg/L 

Nitrogen, 
Nitrate <0.05 <0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05 <0.05 · 0.05 mg/L 

pH Value 
artcr leach 7.64 7.56 7.75 7.55 7.61 7.49 7.69 7.69 7.65 ---- Stnd. 

Units 

}/, 

• 
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CLCW HYDRO RESEARCH SERVICES 
Water Management Division 
Clow Corporation 

408 Auburn Avenue 
Pontiac, Ml 48058 

TO: Results of Analyses "As Collected" Sludge Samples Date: 

' 
Table I 

Sample 
Identification: 

Chromium Lead Nicke.l Cyanide Total Total, mg/kg Total, mg/kg Total, mg/kg Total, mg/kg Solids,% 

!·lest Lagoon 

Quadrant 1. 65 2.4 47 <0.5 
Quadrant 2. 200 32 120 <0.5 

I Quadrant 3. 68 <2 52 <0.5 
Quadrant 4. 73 3.6 58 <0.5 
Composite 

26.9 

East Lagoon 

Quadrant 1. 180 4.6 81 <0.5 
Quadrant 2. 160 6.2 90 <0.5 
Quadrant 3. 72 <2 45 <0.5 
Quadrant 4. 160 <2 72 0.6 
Composite --

29.7 
• ,, Al 1 results reported on samples as collected. 

SOURCE: 50 
34 

£.!:! 

313 334-1630 
313 334"4747 

7.5 

8.0 



CL~w 
~~ 

TO: 

HYDRO RESEARCH SERVICES 
Water Man?~ement Division 
Clow Corporation 

408 Auburn Avenue 
Pontiac, Ml "48058 

Results of Analyses "As Collected" Sludge Samples Date: 

Table I 

Sample 
Identification: 

Chromium Lead Nickel Cyanide Total 
Total, mg/kg Total, mg/kg Total, mg/kg Total, mg/kg Solids,% 

South Drying Bed 

Quadrant 1. 180 <2 110 <O. 5 
Quadrant 2. 220 <2 120 <0.5 

Quadrant 3. 200 <2 110 <O. 5 
Quadrant 4. 200 4.9 99 <0.5 
Composite -- -- -- -- 34 .8 

North Drying Bed 

Quadrant 1. 200 <2 100 <0.5 

Quadrant 2. 250 <2 140 <0.5 

Quadrant 3. 230 2.8 140 <0.5 
Quadrant 4. 220 <2 120 <0.5 

Composite -- -- -- -- 32. 6 

*All results reported on samples as collected. 

SDURCE: 50 
1< 

£!! 

313 334-1630 
313 334-4747 

7.5 

7.7 



CLCW HYDRO RESEARCH SERVICES 
Water ManillJement Division 

408 Auburn Avenue 
Pontiac, Ml 48058 

Clow Corporation R l t esu s of EP Toxicity Procedure 

TO: 

Parameters: 

Arsenic 
Bari um 

Cadmium 
Chromium, Total 

Copper 
Lead 
Mercury 

Nickel 

Selenium 
Silver 

Zinc 
Cyanide, Total 

West Lagoon 
Composite 

(FINISf.\1"-16 
I M1'<>UN Pl'Esrr) 

<0.005 

<0.1 

0.05 

<O. 02 

0.008 

0.25 

<0.0005 

0.54 

<0.005 

0.02 

0.35 

<0.02 

pH Adjustment Information: 
Final pH 7.1 

lmls of 0.5 N Acetic Acid 
added per gm:- of sample 

4.0 

,., Al 1 res11l ts ref)orted In mq/l. 

Table I I 

East Lagoon 
Composite 
(~o\lolltN6 

l MIF'Ol.lt-lDMeMT) 

<0.005 

<0.1 

0.05 

<0.02 

0.005 

<0.05 

<0.0005 

0.45 

<0.005 

0,03 

0.19 

<0.02 

7.2 

4.0 

1 r, 

North Drying 
Bed Composite 

<0.005 

0.5 

0.05 

<0.02 

0.05 

<0.05 

<O. 0005 

0.88 

<0.005 

0.02 

0.62 

<0.02 

5.9 

4.0 

Data: 

313 334-1630 
313 334-4747 

Nor th Dryl ng 
Bed Composite Average 

<0.005 

0.5 

0,05 

<0.02 

0,05 

<O. 05. 

<0.0005 

0.60 

<0.005 

0.02 

0.39 

<0.02 

7.1 

4.0 

<0.005 

<0.33 

0.05 

<0.02 

0.06 

<0.05 

<0.0005 

0.62 

<0.005 

0.02 

0.39 

<0.02 

4.0 

SOURCE: 50 



APPENDIX C 

PHOTOGRAPH LOG 



APPENDIX D 

VSI FIELD LOG NOTES 
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BXBCUTIVB SUMMAllY 

As a part of the PR/VSI conciucted at the request of U.S. EPA, 
Metcalf & Eddy performed a preliminary review of federal and state 
file material for the Quanex Corporation - Michigan Seamless Tube 
facility (MID 082 767 591) and performed a visual site inspection 
of the facility. These activities were performed in order to 
summarize available information concerning the site and to assist 
the U.S. EPA in recommending further steps in the corrective action 
process. Quanex Corp~ - MST is located at 400 McMunn st. in South 
Lyon, Michigan. The facility manufactures seamless steel tubing 
from round steel bars. 

Manufacture of tubing at Quanex Corp. - MST produces an acidic 
wastestream which is lime stabilized on site. The stabilized waste 
was once pumped to two on-site surface impoundments where a lime 
stabilized sludge settled out of solution and water was discharged 
per NPDES permit to Yerkes Drain. The impoundments use has since 
been replaced by using a treatment plant with clarifiers and filter 
presses. 

The two impoundments presently contain stabilized sludge from 
previous . operations. Two sludge drying beds, which received 
periodic dredgings of sludge from the impoundments in the past, are 
also present at the facility. A fuel oil leak into Yerkes Drain 
from a below-grade pipe was discovered in 1974. A hazardous waste 

storage pad has been removed. A waste oil and solvent area is 
presently active. A waste pile/landfill for scrap equipment and 
materials is present on site. Also, scrap metal and drum debris 
has been found in a berm which separates the two surface 
impoundments. 

Fifteen Solid Waste Management Units {SWMUs) were tentatively 
identified, based upon file reviews {see Table ES-1). Based on the 
VSI, the number of SWMUs was reduced to ten since many of the areas 
were found to be new/unused process material storage areas. 
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TABLE ES-1 

QUANEX CORPORATION - MICHIGAN SEAMLESS TOBE 
CURRENT SOLID WASTE MANAGEMENT UNITS 

SOLID WASTE MANAGBMBll'l' tJlfIT OPERATIONAL DATES 

* Surface Impoundments 1970-1988 

* Sludge Drying Beds 1970-1987 

* Former Acid Pits 1935-1969 

* Landfill/Wastepile 1967(?)-1977/1977-1985(?) 

* Uncovered Berm Debris Unknown 

Hazardous waste container *Area B: 1985-1989 
Storage Facilities *Area c: 1980-Present 

Sulfuric Acid Storage Tanks ? - present 

Underground Storage Tanks for 
Gasoline and Fuel Oil ? - present 

Fuel Oil Tanks ? - present 

Oil and Lubricant 
Drum Storage Area ? - present 

Bonderite storage Tanks ? - present 

PCB Transformers and Capacitors 

* Neutralization Plant 

* Fuel Oil Release Area 

* Filter Press 

? - present 

Unknown 

1973-74 to present 

1988-present 

RBLBASB HISTORY 

- Sludge to drying beds from 1971-1987, 
liquid to Yerkes Drain per NPDES permit. 

- None known. 

- None known. 

- None known. 

- Unknown. Possible origin from 
Landfill/Wastepile. 

- None reported. 
- None known. 

- None known. 

- None known. 

- None known. 

- None known. 

- None known. 

- None known. 

- Discharge to surface impoundments, 
1970-1988 and to clarifiers, 
1988-present. 

- Release of 200,000 to 500,000 gallons of 
fuel oil was discovered March 9, 1974. 

- None known. 

*Indicates SWMOs identified during the file review and confirmed during the VSI 
iv 



PRELrMrNARY REVrElf/VrsuAL srTE rNSPECTrON (PR/VSr) REPORT 

RCRA FACrLrTY ASSESSMEN'l' (RFA) 

FACrLrTY NAME: 

srTB CONTACT: 
PHONE: 

EPA J:D #: 

1.0 rNTRODUCTrON 

QUANEX CORPORATrON - MrcHrGAN SEAMLESS 
TUBE (MST) DrvrsroN 
SOUTH LYON, MrCBrGAN 

LATrTUDE IJC2° 27' 2111 

LONGrTUDB W83° 3!1 1 CS" 

CHARLES srMPSO)J 
(313) ,a,-0100 

xrD oa2 1,1 s111 

This report was prepared by Metcalf & Eddy, rnc. under the Technical 
Enforcement Support (TES) X contract at the request of the United 

States Environmental Protection Agency (U.S. EPA) Region V. It 

describes the Preliminary Review (PR) of file material for the Quanex 

Corporation- Michigan Seamless Tube (MST) facility and the Visual Site 

Inspection (VSI) of the facility. These are the first two steps in 
conducting a Resource Conservation & Recovery Act (RCRA) Facility 

Assessment (RFA). The format of this document is in accordance with 
U.S. EPA guidance on conducting and documenting an RFA. The purpose of 

this report is to summarize available information about the site and to 

assist the U.S. EPA in recommending further steps in the corrective 
action process. 

Metcalf and Eddy (M&E) performed a file review of the Quanex Corp - MST 

files at the Michigan Department of Natural Resources (MDNR) office 

located in Lansing, Michigan, and the U.S. EPA Region V RCRA files 

located in Chicago, Illinois. Fifteen Solid Waste Management Units 

(SWMUs) were tentatively identified based on the file information. M&E 

performed the VSI on September 5, 1990 to verify the file information 
and initial conclusions regarding the SWMUs and identify other SWMUs, 

if present. The M&E site inspectors, Brice Birkhofer and Thomas 

Pawlowski, were met by the following persons representing Quanex Corp -

MST: Mr. Charles Simpson, Quanex Corp. Chief Engineer, Mr. Donald 

Comfort, Quanex Corp. Engineering Manager; Mr. William Merchant, Quanex 
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Corp. Plant Engineer; Mr. Dennis Hatfield, Principal of Patterson 
Schafer Inc., environmental consultants; and Mr. Roger Patrick, Quanex 
Corp. Counsel from Sonnenschein Nath & Rosenthal. Based on the VSI, 
the number of SWMUs and was changed from fifteen to ten because many of 
the initially identified areas were found to be new/unused process 
material areas. An example of this would be existing sulfuric acid 
process tanks. No new SWMUs were identified during the VS!. 

This report summarizes file information related to releases of 
hazardous wastes at the Quanex Corp - MST facility. Releases into all 
media are considered, including air, surface water, ground water, 
soils, and subsurface gases. All areas of potential release are 
considered, but the focus is on Solid Waste Management Units (SWMUs). 
SWMUs are defined as any discernible waste management unit at a RCRA 
facility from which hazardous constituents might migrate, irrespective 
of whether the unit was intended for the management of solid and/or 
hazardous waste. 

Section 2.0 of this report provides an overall facility description. 
Facility operations, environmental characteristics, and potential 
releases are described from a facility-wide perspective. Detailed 
discussion of each SWMU are provided in Section 3. o. section 4.0 
summarizes the information given in Sections 2.0 and 3.0 and provides 
recommendations regarding a sampling visit, interim measures, a RFI or 

no further action at the facility. A bibliography of documents 
reviewed in preparing this report is given in Section 5.0. All the 

documents in Section 5.0 were reviewed in preparing this report, but 
not all contained information that needed to be cited as references in 
this report. 

1.1 Perait History 

An NPDES Permit (MI 0001902) was issued to Quanex Corp. - MST on 
September 5, 1985 (69,72). Violations of permit regulations regarding 
monthly average phosphate and total solid limits have been reported on 

several occasions, as detailed in Section 2.4 of this report (6, 13). 
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On August 5, 1983 a Consent Agreement and Final Order (CAFO) was issued 
to Quanex Corp-MST regarding cessation of hazardous waste (HW) 
treatment, storage or disposal except per 40 CFR Part 265. The CAFO 
also ordered that compliance with Consolidated Permit Regulations in 
accordance with 40 CFRParts 124 and 270 should be maintained just as 
if timely submittal of a Notification of Hazardous Waste Activity and 
Part A Permit Applicatio~ in-1980 had occurred (95). Quanex Corp. -
MST then pursued an extension in submitting a Part B application due to 
the delisting of lime stabilized waste pickle liquor sludge from the 
hazardous waste list as of December 5, 1984 (85). Then on February 4, 
1985 another CAFO was issued concerning a complaint of violations of 
Section 3008 of the Solid Waste Disposal Act as amended by RCRA 42 use, 
Section 6928 and 40 CFR P~rt 22. The CAFO ordered Quanex Corp. - MST 
to achieve and maintain compliance with 40 CFR Part 265 and assessed a 
civil penalty (76). 

Enforcement History 

The Michigan Department of Natural Resources (MDNR) has conducted 
regulatory enforcement activities at this site. Based on file 
information and severar site investigations, MDNR directed Quanex Corp­
MST on October 28, 1986 to perform a remedial investigation (RI) of 
their sludge drying beds to determine the extent of soil and 
groundwater contamination (52). The resulting investigation and 
monitoring by Quanex Corp - MST showed that the sludge was not inert as 

Quanex Corp. - MST had previously assumed, because leachate extraction 
and testing found lead and manganese in excess of primary and secondary 
drinking water standards._ . Therefore, the sludge was subject to the 
requirements of Public Act 641 (Solid Waste Management Act) (44). 

On September 24, 1987, MDNR approved the August 5, 1987 revised closure 
plan submittal by Quanx for surface impoundments and container storage 
areas (39). -During November, 1988, Quanex Corp - MST expanded their 
wastewater treatment facility and discontinued discharge of sludge to 
the surface impoundments (18,28). 
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Quanex Corp - MST requested an extension of closure for the surface 
impoundments on November 2, 1988 and submitted a petition for Type III 
designation of the surface impoundment sludge in July, 1989 (8,18). 
Note that in Michigan, Type III wastes are wastes which have very low 
potential for ground water release whereas Type I wastes are 
characteristically hazardous and the definition of Type II wastes lies 
somewhere in between, as defined in Michigan Acts 64 (Hazardous Waste 
Management Act) and 641 (Solid Waste Management Act). An amended 
closure plan for the surface impoundments was submitted on August 27, 
1989 (4). MDNR issued a Not.ice C>f Deficiency on November 15, 1989 
regarding certification of the HW Container Storage Unit Closure and in 
February, 1990, MDNR accepted. a revised closure certification and 
released Quanex Corp - MST from financial responsibilities regarding 
the closed unit (1, 117) • 

• 
2.0 GENERAL DESCRIPTION OF FACILITY AND PROCESSES 

Quanex Corp - MST manufactures seamless steel tubing from round steel 
bars. Hot and cold mill processes are used. 

2.1 Facility Location andoperation 

The Quanex Corp - MST Division is_located on the southwest side of the 
City of South Lyon in Oakland County, Michigan. See Figures land 2 

for the county and facility locations, respectively. The site is 
bordered by Ten Mile Road on the 11orth, -McMunn Street on the east, the 
Grand Trunk Western Railroad right_-of-way on the south and Dixboro Road 
on the west. The facility covers ,approximately 53 acres (75). Figure 
3 shows a plan of the facility. 

The facility manufactures se~mless steel tubing by using hot and cold 
mill processes. During this process, round steel bars are heated, 
pierced and air cooled. After.ooo~ing, lubricants consisting of zinc 
phosphate and sodium stearate - elements_ ,are applied prior to cold-
drawing of the tubing to the _required dimensions. If further size 
reduction becomes necessary, annealing, acid pickle liquor cleaning, 
hot and cold water rinsing, and drying are performed (8). Tubing 
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immersion in a cleaner/rust inhibitor is also possible. The processing 
operation produces approximately one million gallons of wastewater per 
day (59,75). 

Hazardous and non-hazardous wastes generated by the processes include 
waste pickle liquor, acid cleaning rinsewater, machine lubricating 
oils, salt pot waste, steel and metal scrap and commercial product 
residues in liners and containers (75). Solvents used in the cleaning 
of manufactured products are temporarily stored, used and spent-wastes 
are drummed and temporarily stored before disposal (80). 

Wastewater treatment at the plant includes metering of a lime slurry 
for flocculation and neutralization, aeration, and the settling and 
filter pressing of solid components (3, 54). Treatment equipment 
includes two clarifiers, two polymer feed systems, pH adjustment 
system, sludge thickener tanks, sludge filter presses, air compressor 
and pumps, piping, instrumentation, etc. (17). The treated wastewater 
is discharged through a NPDES permitted outfall to Inchwagh Lake via 
Yerkes Drain. Prior to November, 1988, wastewater was discharged into 
two surface impoundments before release into Yerkes Drain (75). 
Settled solids from the impoundments were placed in two sludge drying 
beds from 1970 to 1987 (33). Sludge produced after the 1988 expansion 
of the wastewater treatment plant has been disposed of offsite in a 
licensed Type II landfill. A schematic of the manufacturing, pickling, 
waste disposal and treatment processes for the facility is shown in 
Figure 4. 

2.2 Bnvironmental Setting 

Quanex Corp - MST is located immediately to the north of the Yerkes 
Drain. Some swampy areas are present along the north and western edges 
of the site. Inchwagh·Lake and its surrounding wetlands are located 
one-half mile southwest of the site as shown in Figure 2. Residential 
properties are located to the northeast, east and southeast (75). Two 
municipal wells are located% mile east-southeast of the facility (60). 
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2.2.1 Geology 

In the South Lyon region, 300 to 400 feet of glacial drift overlies the 
Mississippian Coldwater Shale. Quanex Corp - MST is in an interlobate 
area, northwest of the Erie glacial lobe. In the north-northeast part 
of the site, 15-30 feet of outwash sand and gravel deposits rest on 
interbedded silt, sand and clay. In the southeast part of the site, 
only outwash deposits are found and are approximately 70 feet deep 
(22). The glacial drift is dominantly outwash, moraine deposits and 
other ice contact deposits including interbedded clays, sandy clays, or 
sand and gravel. The land surface generally slopes to the southwest 
from an elevation of 1000 feet approximately two miles northeast of the 
facility to elevation 887 feet, which is the surface of Inchwagh Lake. 
The estimated elevation of bedrock is 650 feet (60). surface grade of 
the Quanex Corp -MST facility ranges approximately from elevation 910 
feet to 920 feet (66). 

Bydroqeoloqy 

Groundwater monitoring and well logs have indicated vertical and 
horizontal gradients through the outwash aquifer underlying the site. 
Groundwater elevations taken prior to closure have shown mounding of 
the water table under the two surface impoundments (22, 60). However, 
the present existence of such a mound is uncertain since the surface 
impoundments have not contained discharge waters since November, 1988 
(18). The dissipation in elevation of the mound toward Yerkes Drain to 

the southeast was greater than the dissipation in elevation of the 
mound to the northwest because the outwash underlying the site to the 
north rests upon interbedded silts, clays and sands relatively close to 
grade. A groundwater hydraulic conductivity at this site, ranging 
from 0.000011 to 0.0094 cm/sec, has been found using monitoring wells 
as reported by Quanex Corp•s consultant in the 1987 Annual Groundwater 

Monitoring Report (22). Groundwater flow velocity through the outwash 
aquifer away from this mound was estimated in the report to be 0.00075 
ft/day and projected to possibly achieve an expected maximum of 0.22 
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ft/day (32). An MDNR estimate of 4.5 ft/day for a groundwater flow 
immediately adjacent to the mound was developed, based upon a vertical 
gradient caused by the previous head of water in the impoundments (22). 

2.2.3 Climate/Meteorology 

Climate information available from the U.S. Department of Agriculture 
Soil Conservation Service indicates that an average annual windspeed of 
11.4 miles per hour from the prevailing southwesterly direction occurs 
in this general region. The average annual temperature is 
approximately 59° F and average yearly total precipitation is 
approximately 30 inches. 

2.3 Pollutant Releases into Ground Water 

On March 9, 1974, a Michigan Water Resources Commission investigation 
revealed an accumulation of oil in the Yerkes Drain and in the wetlands 
in the southwest corner of the Quanex Corp - MST facility. It was then 
determined that an old fuel line had ruptured, releasing an unknown 
volume of fuel oil to the surface of the groundwater table and into 
Yerkes Drain (36, 79). The release volume has been estimated to be 
anywhere from 200,000-300,000 gallons, at 420,000 gallons, and from 
400, 000 to 500, ooo gallons (36, 57, 75). Figure 5 shows the area 

affected by the release. On December 14, 1988, debris was discovered 
in the berm dividing the two surface impoundments during sludge 
solidification activities (9,16). Sampling and testing by a consultant 
of Quanex Corp. - MST revealed the presence of no contaminants in the 
one ground water sample taken which was analyzed for total metals and 
volatile organic scans 601 and 602. Analysis of six berm soil samples, 
three samples of solidified sludge and two soil samples from the 
finishing lagoon berm did find scattered levels of lead, chromium, 
toluene and 1,1,1 trichloroethane when tested for total metals and 
volatile organic scans 601 and 602 (See Appendix A). The presence of 
low ppb ranges of arsenic and 1, 1-dichloroethane have been indicated by 
test results from monitoring wells near the western surface 
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impoundments, neutralization treatment plant and downgradient of the 
fuel oil release area. 

2.3.1 Release Potential 

The fuel oil line has been disconnected from the present oil storage 
system so no further releases beyond that which is already present 
should occur (79). Cleanup and disposal activities for the debris 
located in the berm between the surface impoundments are awaiting MDNR 
approval of either a work plan or an amended closure plan. Releases of 
low levels of arsenicand 1,1 - dichloroethane should continue. 

2.3.2 Monitoring Data 

Initial remediation for the fuel oil release included placing a system 
of well points, pumping and disposal of the oil/water emulsion, and 
establishing monitoring wells to identify the affected area. The 
present groundwater monitoring system for the fuel oil release consists 
of monitoring wells and release control and fuel oil collection 
equipment. A remedial action plan was approved by MDNR and the 
Michigan Water Resources Commission (MWRC) for implementation of this 
monitoring and removal (75). Bi-annual reporting of fuel oil recovery 
since the release occurred ·has been performed and, as of December 30, 

1987, approximately 290, 000 gallons of fuel oil had been recovered. At 
that reporting, 10 gallons had been recovered over the preceding six 
months (35,57,79). Further.action or remediation regarding the fuel 
oil beyond what has already been done was not documented in file 

information. Well points and soil and sludge samples were used to 
monitor the debris contaminant location in the surface impoundment berm 

and no contamination was found in one groundwater sample (16). 
Groundwater monitoring a.tithe site for interim status and in accordance 
with the Groundwater Quality Assessment Program has indicated the 
presence of arsenic (3.7 - 9.2 ppb), copper (10-30 ppb), selenium (2.9 
ppb), 1,1-dichloroethane (1.2 -5.3 ppb), iron and sulfate (32,47,60). 
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Consultants to Quanex Corp. -MST have attributed the presence of 
arsenic, iron and sulfate to natural or offsi te sources and 1, 1-
dichloroethane to well contamination (32, 46). In a 1988 Comprehensive 
Monitoring Evaluation {CME) performed by MDNR, the impact of the 
surface impoundments on groundwater quality was reported to be minor 
although parameters in question, namely arsenic and 1, 1 
dichloroethane, were present (22). Monitoring wells 3, 14A and 14B 
were covered during construction of the neutralization treatment plant 
and monitoring of wells 6A,6B,16A and 16B began in their stead. See 
Figure 6 for site monitoring well locations and Appendix E for a 
compilation of testing data from the sources indicated. 

2.3.3 Potential Receptors 

Yerkes Drain and Inchwagh Lake are potential receptors. Two municipal 

wells are located 1/ 4 mile east-southeast of the facility, on the 
opposite side and upgradient of Yerkes Drain, and are therefore not a 
potential receptor. 

2.4 Potential Releases into Surface Water 

An oily film noticed in Yerkes Drain in early 1974 led to the discovery 
of a broken fuel line and a fuel oil release {36, 79). Quanex Corp -
MST discharges treated process water into Yerkes Drain per NPDES 
permit. Several violations of this permit, including exceeding of 
limits set for suspended-solids and total phosphorus, occurred from 

December 1988 through June 1989 ( 6, 13) • On August 22, 1989 a Notice of 
Noncompliance was issued by MDNR Water Resources Commission advising 
Quanex Corp - MST to return to compliance or face regulatory action 
(6). 

2.,.1 Release Potential 

The fuel oil line has been disconnected from the distribution header 
connected to the present supply system, release controls have been 
installed and continued potential for release to the control locations 

remains. The potential for release beyond the release location to 
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Yerkes Drain is low because passive collection and control measures are 
present. Also, any release beyond this point would be limited by 
floating, oil-skimming filters present in Yerkes Drain. NPDES Permit 
violations occurred after conversion from the use of large surface 
impoundments to using smaller volume clarifiers in the wastewater 
treatment process during November, 1988 (3). Quanex Corp. - MST 
reported that reduction in wastewater volume discharge with no 
reduction in process solids and phosphoru's caused exceedence of permit 

limitations. A limitation of 20 mg/L and 110 lbs/day as monthly 
averages for total suspended solids was exceeded by 19 to 21 mg/Land 
183 to 232 lbs/day for four months, and a monthly average limitation of 
0.25 mg/L for total phosphorus was exceeded for six months by 0.02 to 
0.16 mg/L (6). The conversion to clarifiers was also reported to affect 
monitoring and the ability to compensate for problems before discharge 
(3). The potential for further releases from this source exists and 
therefore, it is closely monitored, regulated and reported. 

2.4.2 Monitoring Data 

Daily samples are taken from the effluent and sent to the City of South 
Lyon Wastewater Treatment Plant (WWTP) for analysis. Results are 
recorded on bench sheets. Continuous-reading 24 hour strip charts are 
used to record pH. Records are available for the previous five years 
(10). Reporting of non-compliance events and submittal of Discharge 
Monitoring Reports are required in order to assure regulations are 

followed (3,6). Release control, collection and well monitoring for 
fuel oil are in place and small volumes of fuel oil, roughly 5 to 15 

gallons, are typically collected during six month periods (35, 79). 

Monitoring well testing has found the fuel oil to be a high grade# 1,2 

or 3 fuel oil (57). 

2.4.3 Potential Receptor• 

Aquatic biota of Yerkes Drain and Ynchwagh Lake are potential 
receptors. 
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2.5 Pollutant Releases· into Air 

Activity Reports from MDNR Air Quality Division (AQD) and VSI 
information indicate the following equipment is kept on their Emissions 

Inventory (EI): One packed tower acid mist scrubber for No.2 Pickle 
House; six acid pickle tanks, four with fan - drawn ventilation and two 
sharing two wet scrubbers; six roller hearth annealing furnaces; one 
lime silo with baghouse; two natural gas/oil boilers and rotary and 
walking beam reheat · furnaces which share one stack 
(91,94,98,101,105,107-110). No releases from these sources have been 
reported. A complaint was received on August 10, 1987 by a local 
resident regarding a woodburning/chemical odor but no findings resulted 
when checked by MDNR-AQD on August 24, 1987 (41). 

2.5.1 Release Potential 

No reports of releases were present in 
Processes are presently operated with 

the files or VSI information. 
control equipment. Releases 

could occur if control equipment malfunctions. 

2.5.2 Monitoring Data 

Visual (opacity) only as required. 

2.5.3 Potential Receptors 

Due to the upwind location of Quanex Corp.- MST with respect to the 
City of South Lyon and given that it borders on residential areas, the 
people of South Lyon would be potential receptors. 

Pollutant Releases into Soils 

There have been six potential areas of pollutant release into soils 
reported. In late 1973 or early 1974 a buried fuel oil line ruptured, 
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leaking fuel oil into the soil as described in Section 2. 3 (36). Waste 
barium and corrosive solids within a hazardous waste storage pad (Area 
B) may have seeped into the underlying soil (43). Lead and manganese 
may have entered the soil surrounding two sludge drying beds (44). Two 
surface impoundments previously used to collect sludge waste contain a 
variety of metals which may enter the underlying soil (8). Three waste 
pickle liquor acid pits which operated for 34 years were closed without 
formal cleanup (62). Berm debris uncovered December 14, 1988 between 
the two surface impoundments may ha~e leaked small amounts of toluene, 
lead, chromium and 1,1,1 trichloroethane as described in Section 2.3 

{9,16). 

2.,.1 Release Potential 

The buried fuel line has been disconnected from the supply system but 
has not been removed. The line/release area is a source of release of 
approximately 5-10 gallons per six month period, but releases are 
contained by "primary" and "secondary" control measures. Release 
potential to and beyond Yerkes Drain appears to be low. The hazardous 
waste storage pad has been acceptably closed per MDNR and closure 
activities determined that no releases had occurred, so no release 
potential remains (117). Two sludge drying beds and two surface 

impoundments are in various stages of delisting, disposal or closure. 
Sludge sample test data prepared by consultants to Quanex Corp. - MST 
appears to show waste constituents for the lime stabilized waste pickle 
liquor sludge (LSWPLS) in the beds and impoundments to be immobile and, 
based on that, release potential is limited (8, 33). Three waste 
pickle liquor acid pits were closed prior to 1968 before RCRA 
regulations were established, and potential for release is uncertain 
since these areas have been built over during plant expansions and 
closure/cleanup is not documented. The berm debris is still in place, 
awaiting MDNR approval for disposal, and release potential remains. 

2. ,.2 Monitoring Data 

Berm soil and dried sludge samples taken from the site by consultants 

to Quanex Corp. - MST indicate elevated levels of lead ( o .1 - 3. 6 
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mg/L), toluene (0.039 - 0.14 mg/kg), chromium (0.07 - 0.08 mg/L) and 
1,1,1 trichloroethane (0.083 - 0.12 mg/kg) in certain locations (See 
Appendix A). Leachate testing of the impoundment and drying bed 
sludges has found no constituents in excess of E.P. Toxicity limits (8, 
33). Drying bed sludge leachate samples have been found to exceed 
drinking water standard limits for manganese (0.04 to l mg/L detected) 
and for lead (0.11 to 0.47 mg/L detected) (44). Barium (1.1 mg/L), 
zinc (5.5 - 5.9 mg/L) and selenium (0.013 - 0.019 mg/L) at levels in 
excess of drinking water standards have.been found in the impoundment 
sludge leachate, but are less than twice the allowable standard levels 
(8). See Appendix B for sample results for sludge and leachate 
constituent levels. Note that all test data recorded in the files was 
related to E.P. Toxicity testing, that no testing according to new TCLP 
procedures was evident, and that a sample could be non-hazardous under 
E.P. TOX criteria but fail to meet TCLP criteria. 

2.6.3 Potential Receptors 

Surface water, ground wat~r and terrestrial biota in or on the soil are 
potential receptors. 

2.7 Gaseous Pollutants into Subsurface Soils 

No sources are known. 

2.7.1 Release Potential 

Volatilization of organic contaminants, if present, could cause 
potential for release. 

2.7.2 Monitoring Data 

No data is available. 
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2.7.3 Potential Receptors 

Ambient air is a potential receptor if subsurface gases migrate to the 
surface and are released from the soil. 

3.0 DESCRIPTION OP SOLID WASTB MANAGEMENT UNITS (SWMUs) 

Ten SWMU's are identified at the Quanex Corp-MST site. These include 

surface impoundments, sludge drying beds, former acid pits, landfill/ 
wastepile, uncovered berm debris, two hazardous waste container storage 

facilities, a fuel oil release area, two filter presses and a 
neutralization plant. See Figures 3, 5 and 7 for locations of the SWMUs 
and plant process areas. 

3.1 Unit Type: surface Impoundments 

Regulatory status: SWMU. This area is inactive and undergoing 

closure (See Figure 7). A revised closure plan was conditionally 

approved September 24, 1987 (39) •. However, discovery of debris in 
the berm between the two impoundments, designation of the sludge as 

Type II waste by MDNR, and the submittal of a new closure plan for 
performing closu_re with sludge in place have 

O 
left _this issue 

awaiting MDNR consideration and approval/disapproval (4,9,12). 

A. Unit Description: 

550 feet long and 

The two surface impoundments_are each 

tapered from 125 feet to 50 -feet end to 

end. The total depth of the impoundments.was uncertain due 

to previous dredging of sludge into the sludge drying beds, 

but sludge depth in the finishing (western) lagoon was 

estimated during the VSI at 3 feet and estimated at being 

anywhere from 7 to 14 feet in the roughing (eastern) 
lagoon. The impoundments were used to collect sludge from 

the settling of lime-treated wastewater flocculants and for 
retention of the liquid effluent prior to discharge via the 

NPDES permit. See Appendix c Photographs 6 and 7 for 
surface impoundments. 
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B. Period- of Operation: 1970 - 1988 

C. Waste Type: The lime stabilized waste pickle liquor sludge 

(LSWPLS) was classified under the proposed K063 waste 

designation. According to a July, 1989 Type III 

Designation Petition by Quanex Corp. - MST for the surface 

impoundment sludge, LSWPLS was included in U.S. EPA's first 

list of hazardous wastes. It was also reported that in 

1980, K063 materials were deleted from the list but U. s. 

EPA continued regulation under the "derived from" rule, 40 

CFR 261. 3 (c) (2). The petition concluded by stating that 

K063 materials were fully exempted from the presumption of 

hazardousness effective December s, 1984 based upon 

leachate testing and site specific delisting petitions (8). 

Waste Volume/Capacity: 46,900 cubic Yards (CY) after 

stabilization with flyash (estimated). 

Waste Constituents: LSWPLS contains constituents which 

would make it a hazardous material if present above 

acceptable concentrations. According to a July, 1989 Type 

III Designation Petition for the surface impoundment 

sludge, hexavalent chromium and lead are present in 

immobile forms with leachate test values well below maximum 

permissible E.P. -TOX limits (8, Appendix B). Other 

possible waste constituents; including cadmium, copper, 

nickel, silver and zinc, are detectable in E.P. Toxicity 

leachate but are also below the lower limit for E.P. 

Toxicity hazardous classification. Classification in terms 

of TCLP testing is unknown. 

D. Release Controls: Impoundments have release gates for 

liquids but do not have clay liners. Sludge has been 

stabilized with flyash. 
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3.2 

E.· Release History: No releases have been reported. 
Clarified free liquid has been discharged per NPDES permit. 
Normal operations occurred where sludge was removed by 
dredging from 1971 to 1975 and by pumping from 1975 to 1987 
and placed in sludge drying beds on-site. Potential of 
releases to· groundwater exists and is monitored (See 
Appendix E). 

F. Conclusions: Sludge disposal or in-place closure is 
awaiting MDNR response to a Type III Designation Petition 
and a closure plan (4, 8). Delays on the designation 
petition determination may be due to the present lack and 
current development of definite constituent levels and 
limits for classification of Type III wastes by MONR. 

G. Observations: Impoundments do not have clay liners. 

H. Sample Results: 
toluene at o. 09 

voe testing for scans 601 and 602 found 

and 0.14 mg/kg in two of three sludge 
samples taken. See Appendix A. Cadmium, copper, lead, 

nickel, silver and zinc are detectable in E. P. Toxicity 
leachate at less than hazardous levels. See Appendix B. 

Also, groundwater test data from adjacent monitoring wells 
is presented in Appendix E. 

Unit Type: Sludge Drying Beds 

Regulatory status: JiliHY. This area is inactive. The sludge was 
delisted from the proposed K063 hazardous waste designation by the 

U.S. EPA in 1984, as described in Section 3.1 (8). Quanex Corp. -
MST attempted to prove in 1987 that the sludge in the drying beds 
is an inert waste, but levels of manganese and lead were found to 

exceed the drinking water standards (44). Nonetheless, Quanex Corp 
MST submitted a Type III Designation Petition on January 29, 1988 
for site-specific MDNR consideration prior to conducting disposal 
activities (11, 33). See Figure 3 for location of drying beds. 

A. Unit Description: This area was used to dewater sludge 
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B. 

transferred from two surface impoundments. The northern 
bed is approximately 500 feet long (east to west) by 160 
feet wide (north to south) with a sludge depth of about 9-
14 feet. The southern-bed is approximately 325 feet long 
(east to west) and 225 feet long (north to south) with a 
sludge depth of about 7-10 feet (50). See Appendix C 
Photographs 25 and 26 for sludge drying beds. 

Period of Operation: 1970 - 1987 

c. Waste Type: The lime stabilized waste pickle liquor sludge 
(LSWPLS) was classified under the proposed K063 waste 
designation. According to a January, 1988 Type III 
Designation Petition by Quanex Corp. - MST for the drying 
beds, an industry-wide delisting of K063 materials by the 
U.S. EPA occurred June 5, 1984, to be effective December 5, 
1984. According to the petition, the delisting came about 
due to data presented by the American Iron and Steel 
Institute (AISI) and site-specific delisting petitions 
( 53) , 

D, 

Waste Volume/Capacity: Approximately 80,000 CY 

Waste Constituents: LSWPLS contains 

would make it a hazardous material 
constituents 

if present 
which 

above 
acceptable concentrations. According to a January, 1988 
Type III Designation Petition for the drying bed sludge, 

hexavalent chromium and lead are present in immobile forms 
with leachate test values well below maximum permissible 
E.P. TOX limits-(33, Appendix B), Other possible waste 
constituents; including barium, cadmium, copper, 
manganese, nickel, silver and zinc, are detectable in E.P. 
Toxicity leachate but are also below the lower limit for 

E.P. Toxicity hazardous classification. Classification in 
terms of TCLP testing is unknown. 

Release Controls: Groundwater 
located to the south and west. 
stabilized with flyash. 
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3.3 

E. Release History: None known. Groundwater monitoring 

results· show presence of contaminants attributed as 

background (See Appendix E). 

F. Conclusions: Further action is contingent upon MDNR 

response to the Type III delisting petition. Release 

potential appears low. 

G. Observations: Beds have berms but not clay liners. 

H. Sample Results: Barium, cadmium, copper, lead, manganese, 

nickel, silver and zinc are detectable in E.P. Toxicity 

leachate at less than ·hazardous levels. See Appendix B. 

Also, groundwater test results from adjacent monitoring 

wells are provided in Appendix E. 

Unit Type: Former Acid Pits 

Regulatory status: ~- These areas are inactive and underwent 

closure prior to existence of formal closure regulations. In an 

April, 1986 Loss of Interim Status Inspection Report - Checklist, 

prepared by a consultant to the U.S. EPA, these areas were given a 

status described as having completed closure in a manner 

acceptable to the responsible agency and in accordance with the 

closure plan. Closure of the units at that time was reported to 

the MDNR and U.S. EPA (59). As shown in Figure 7, these pits have 

been covered over during plant expansion activities. 

A. Unit Description: The three pits were approximately 80 

feet by 80 feet by 6 feet deep and contained waste pickle 

liquor sludge which may have been treated by lime (64). 

B. Period of Operation: Approximately 1935 to 1969 

c. Waste Type: Lime stabilized waste pickle liquor sludge 

(LSWPLS), 

Waste Capacity/Volume: Approximately 1400 CY 
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Waste Constituents: LSWPLS sample test data not available. 
More-recently produced LSWPLS in the drying beds and 
"impoundments contain a variety of metals, see sections 3. lC 
and 3.2C of this report. 

D. Release Controls: Groundwater monitoring has been performed 
and contaminants detected in levels considered by the 
facility to be background. See Part H below and Appendix 
E. 

E. Release History: None known. 

F. conclusions: Exact pit locations are uncertain and two of 
the pits appear to have been built over during plant 
_expansions. _The files and VSI did not reveal whether soil 
sampling and groundwater monitoring had been performed 
specifically for the pits. Nearby monitoring has shown no 
conclusive evidence of contamination. See Appendix E. 

G. Observations: Detecting the lack or presence of hazardous 
levels of LSWPLS constituents in the former pit areas might 
be a good indication of potential for long-term releases 
from the impoundment and drying bed sludges, since the use 

and closure of the pits occurred long ago (1935-1969). 

H. Sample Results: Data from monitoring wells 3, 14A and 14B 
near two of the former pit locations, as reported in a 1986 
Groundwater Quality Assessment Program (GQAP), has 
indicated little variability between parameters measured 
for suitability as a drinking water supply and in terms of 
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voc•s and totals for metals found in upgradient well 1 (60, 

Figure 6, Appendix E). Parameters detected during 

assessment monitoring include sodium, barium, chromium, 

fluoride, chloride, manganese, and phenols in reportedly 

acceptable levels per 40 CFR 265 Appendix III; iron, 

arsenic and sulfate in slightly higher quantities, and 

methylene chloride in very high quantities (32, 60). All 

of these items of concern have been explained in the Quanex 

GQAP report as: background levels, due to unfiltered 

samples, typical in near surface groundwater or due to 

error in analytical technique (47, 60). Other chemical 

analyses and suitability testing per drinking water 

standards are given in the GQAP report and show no large 

discrepancy from the other data (See Appendix E). From a 

regulatory approval aspect, the U.S. EPA approved the 

April, 1986 GQAP based on inclusion of inserts from July, 

1986 and replacing of a single page per direction of 

William Muno, EPA, in September, 1986 (47). The files did 

not contain this additional information. 

3.4 unit Type: Uncovered Berm Debris 

Regulatory status: ~- Scrap metal and drum remnant debris was 

discovered during sludge solidification for closure of the two 

surface impoundments. Removal and disposal of the material is 

awaiting a response to either a March 24, 1989 work plan submitted 

to MDNR or an amended closure plan for the surface impoundments 

submitted in August 1989 to MDNR (4,9). 

A. Unit Description: The debris is located in the berm and 

southern end of the two surface impoundments (See Figure 

7). Origin is unknown and presumed to be historic dumping 

from. a staging area for scrap metal. 

Photographs 9 and 10 for berm debris. 

B. Period of Operation: Unknown 

See Appendix c 

c. Waste Type: Solid wastes including steel scrap and drum 
remnants. 
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D. 

Waste Volume/Capacity: Unknown; preliminary debris area is 
180 feet long and berm is approximately 20 feet wide (14). 

Waste Constituents: Toluene; 1,1,1 trichloroethane; 
chromium, and lead have been detected in berm soil samples 
tested for voc•s and trace and total metals (9). 

Release Controls: Groundwater 
located nearby (See Figure 6 and 

monitoring 
Appendix A) • 

wells are 

E. Release History: Unknown. Due to nearby location of the 
scrap metal and retired equipment dismantling area, it is 
speculated that some of this material was used during 
construction of the berms for the surface impoundments. 

F. Conclusions: The debris is anticipated by Quanex Corp. -
MST to be disposed of as a Type II waste upon MDNR approval 

of a March 24, 1989 work plan. Additional sampling during 
excavation and disposal is proposed (9). 

G. Observations: Scrap metal debris was observed on the berm 
surface. 

H. Sample Results: Discovery of the debris lead to taking of 

eight berm soil .samples, three stabilized impoundment­
sludge samples, and one groundwater sample on December 20, 
1988. All samples were tested for volatile organic scans 
601 and 602 and for trace and total metals (9). Toluene, 
1, 1, 1 -trichloroethane, chromium and lead were found in the 
soil and dried sludge samples. Groundwater testing found 
nothing. Contaminant levels did not exceed E.P. Toxicity 
allowable levels (9). See Appendix A. 
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3.5 unit Type: Hazardous Wasta Storage Facility B 

Regulatory status: filiml. This facility stored barium and 

corrosive materials on a concrete pad (43). The facility has been 

removed and.clean closed.· Closure certification was accepted when 

MDNR released Quanex Corp-MST from financial responsibilities 

regarding the closed unit (l,117). 

A. Unit Description: Area B was a fenced-in drum storage pad, 

40 feet by 40 feet. See Figure 8 and Appendix C Photograph 

11 for the former location of the pad. 

B. Period of Operation: 1984-1989. 

c. Waste Type: Hazardous spent materials. 

Waste Volume/Capacity: Approximately 110 gallons of barium 

and 2 CY of corrosive materials. 

Waste Constituents: 

solids (0002). 

Waste barium (DOOS) and corrosive 

D. Release Controls: The Area B pad has been removed and 

clean closed per MDNR release of Quanex Corp - MST from 

financial responsibilities regarding the closed unit. 

E. Release History: . None reported. 

F. Conclusions: Area B has been removed and clean closed, no 

rurther action is necessary. 

G. Observations: Area B is currently a clean gravel lot next 

to a fenced empty drum storage area. 

H. Sample Results: No sampling results were found in the 

files. Revision l of the closure plan, dated August 5, 

1987, indicated that soil below the pad would be removed 
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3.6 

if barium above background levels was found (43). A 

November, 1989 MDNR letter reviewing Quanex Corp.- MST's 

October, 1989 closure certification did comment on 

completed testing for background levels of barium (1). It 

was reported by Quanex Corp. - MST during the VSI that no 

evidence of releases was found. 

On.it Type: Hazardous Waste Storage Facility c and sump 

Regulatory status: SWMU. Area c is active and is used for the 

temporary storage of waste oil and drum solvents for less than 90 

days (64,80). 

A. Unit Description: Area C is a spent-oil and solvent 

drum/tank storage pad including a 10, 000 gallon aboveground 

tank for waste oils and an area for spent-solvent drums. 

This area also has a surfacewater runoff collection system 

and sump. See Figure 8 and Appendix c Photographs 13 and 14 

for Area c location and details. 

B. Period of Operation: 1979 - Present 

c. Waste Type: Waste oil and spent solvents. 

Waste Volume/Capacity: 

approximately 35 drums. 

10,000 gallons of waste oil and 

Waste Constituents: Spent petroleum products and solvents. 

D. Release Controls: Area C is diked for 150% containment and 

has a sump for runoff and spill collection. 

E. Release History: None reported. 

F. Conclusions: Area c is active for waste storage for less 

than 90 days. No releases have been reported and potential 
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3.7 

spills are likely to be contained. However, according to 

a November, 1981 closure plan, this area was not originally 

diked (92). Therefore, sampling and testing to verify that 

no releases occurred prior to construction of containment 

is recommended. 

G. Observations: Approximately 35 drums were in Area c during 

the VSI. The amount, level, etc. of waste in the drums and 

the 10, 000 gallon tank is uncertain. Area C has a capacity 

of more than 35 drums but a total capacity figure has not 

been documented.-

H. Sample Results: Sampling and testing have not been 

performed for Area c. 

Unit Type: Fuel Oil Release Area 

Regulatory status: SWMU. Inactive area of previous fuel oil 

spillage. Discovery of· fuel oil in Yerkes Drain in 197 4 was traced 

to a ruptured line beneath the Quanex mill building. The ruptured 

line was disconnected from supply source but not removed from below 

the mill. Spillage was a one time occurrence. Release controls 

and collection equipment approved by the MDNR and MWRC have been 

installed between the point of release and Yerkes Drain (75). 

Recovery of about 290, 000 gallons _of fuel oil has occurred and 

currently, about 10 gallons is collected every six months. 

A. Unit Description: Area from point of release beneath main 

mill building to Yerkes Drain (See Figure 5). See Appendix 

C Photographs 22-24 and 27 for photo details. 

B. Period of Operation: 1973-74 to present 

c. Waste Type: Fuel oil. 

Waste Volume/Capacity: Approximately 200, 000 - 500, 000 

gallons (reported as 280,000 gallons during VSI). 

Waste Constituents: Fuel-related hydrocarbons 
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D. Release Controls: Monitoring wells, pea-gravel trench 

interceptor, ground water baffle, caissons and float oil 

skimmers. 

E. Release History: Release occurred in late 1973 or early 

1974 and was discovered on March 9, 1974. 

F. Conclusions: The control and collection system has been 

MDNR and MWRC approved. Migration of remaining 

contaminants in a downgradient fashion does result in 
-

collection. Therefore, controls and collection appear 

adequate to eventually contain remaining fuel oil. Fuel 

oil recovery continues to occur but does so in small 

quantities. There_fore, cleanup to an acceptable degree 

with the existing _ collection system will probably be 

lengthy. 

G. Observations: Oily film was not observed on the water in 

Yerkes Drain. 

H. Sample Results: File information on soil and water 

sampling reported the fuel oil to be a high grade# 1,2, or 

3 fuel oil but levels of fuel oil were not provided (57). 

File information also documents that extensive test pit 

excavation and monitoring well installation were once 

conducted) to define the area of extent of the release, but 

sample testing results were unavailable (83). 

3.8 Unit Type: Former Landfill/Wastepile 

Regulatory status: SWMU. This area is currently active for 

temporary storage of scrap materials prior to disposal. Due to the 

nature of the materials contained in the area: steel scrap, old 

equipment, etc., neither Quanex Corp - MST or PRC Engineering, a 
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consultant to U.S. EPA which drafted a 1986 LOIS Certification, 

regarded the area as containing hazardous wastes (59, 64). 

A. Unit Description: Abandoned landfill was 200 feet by 200 

feet by 3 feet deep. Miscellaneous scrap was placed in the 

landfill for eight years. Wastepile was 50 feet by 3 feet 

by 3 feet high and temporarily stored non-hazardous scrap 

material for eight years. Current activity includes the 

temporary staging of old equipment prior to scrapping 

activities. See Figure 6 for. location of the area and 

Photographs.15, 16 and 17 in Appendix C for details. 

B. Period of Operation: Landfill 1967 (?) to 1977; Wastepile 

- 1977 to 1985 (Present). 

c. Waste Type: Non-Hazardous solid wastes 

Waste Volume/Capacity:· Landfill 4400 CY, Wastepile so CY 

Waste Constituents: Waste constituents include trash, 

bricks, scrap steel, broken concrete, steel scale and sand. 

D. Release Controls: None 

E. Release History: None reported. 

F. Conclusions: Continue quarterly groundwater monitoring. 

G. Observations: Scrap/equipment tended to be large in size 

and scattered throughout the area (not a pile as the name 

implies). Exact location of Monitoring Wells 16A & B with 

respect to area is uncertain. 

H. Sample Results: Results of groundwater monitoring of 

nearby wells 16A & B, have shown an indication of copper 

(30 µg/L) and arsenic (2.3 µg/L). Copper and arsenic have 

also been found in other wells at low levels and Quanex 

Corp. - MST attributes them as background contaminants. 
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The monitoring results also report levels of other elements 

considered to be background in nature due to consistent 

findings at elevated levels in upgradient and downgradient 

wells (32,60). See Appendix E. 

3.9 unit Type: Filter Presses 

Regulatory status: ~. The presses are active treatment units. 

A. Unit Description: Clarifier sludge is dewatered in filter 

presses prior to offsite disposal to a Type II (non­

hazardous) landfill. See Figure 6 for location and Figure 

4 and Appendix C, Photograph No. 8, for additional 

information. 

B. Period of Operation: 1988 - present 

c. Waste Type: 

(LSWPLS). 

Lime stabilized waste pickle liquor sludge 

Waste Volume/Capacity: Not determined. 

Waste Constituents: Those constituents common to LSWPLS 

not stabilized with flyash. See Section 3.2 Part C for 

details. 

D. Release Controls: Not determined. 

E. Release History: None reported. 

F. Conclusions: No action or further study appears necessary. 

G. Observations: Equipment present and operational. 

H. Sample Results: LSWPLS same as prior to use of filter 

press, see Section 3.2 Part H. 
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3.10 Unit Type: Neutralization Plant 

Regulatory status: SWMU. This is active as a part of the 

treatment process. Waste pickle liquor is a hazardous waste (K062) 

before being treated due to its low pH (may not be the only 

criteria). Quanex Corp. - MST claims exemption of this waste from 

Part 264 and 270 requirements since the sewers and tanks in their 

"totally enclosed" treatment system meet the requirements of Part 

261.4(c) and Parts 270.1(c)(2) iv and v(75). 

A. Unit Description: This facility treats waste pickle 

liquor from the manufacturing process by using lime to 

neutralize sulfuric acid and cause sludge to settle out of 

solution. Lime stabilized waste pickle liquor is 

discharged to clarifiers which collect sludge and discharge 

liquid to Yerkes Drain per NPDES permit. The facility is 

located as shown on Figure 7. See Appendix c, Photograph 

5, for details. 

B. Period of Operation: ? (1969) - Present. 

c. 

D. 

Waste Type: Waste pickle liquor stabilized by lime. 

K062 waste designation. 

Waste Volume/Capacity: Not determined. 

Waste Constituents: Water acid & chemicals, sulfuric acid 

pickle, acid rinse water, zinc phosphate, sodium stearate, 

cleaner and lime (See Figure 4). 

Release Controls: Waste pickle liquor is delivered by 

enclosed sewer system, treated in contained area, and 

discharged to clarifers. 

E. Release History: None reported. 
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F. Conclusions: No action appears to be required. 

G. Observations: Construction neutralization treatment plant 

covered over monitoring wells 3, 14A and 14B, 

H. Sample Results: None found in file information. U.S. EPA 

rejected a proposed delisting by Quanex Corp. - MST for the 

K062 effluent on August 24, 1988 due to groundwater 

concerns for the then-operating surface impoundments (20, 

Appendix E). 
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4.0 SUMMARY AND RECOMMENDATIONS 

The principal environmental concerns at the Quanex Corp - MST facility 
involve unresolved determinations of status for the surface 
impoundments, sludge drying beds, and uncovered berm debris. The VSI 
provided information which verified the file information and revealed 
additional information necessary for a complete update and status check 
of all areas considered. A summary of, and recommendations for, each 
SWMU, including possible sampling or further analysis required, is 
provided as follows: 

1. 

2. 

3. 

4. 

No further sludge testing will be necessary if MDNR 
accepts a Type III designation for the sludge and 
agrees to closure in-place of the material. If MDNR 
does not accept that designation, then sampling and 
testing during sludge removal to a Type II landfill 
will be required. 

Sludge Drying Beds: MDNR acceptance of the Type III 
designation for the sludge will relieve the need for 
additional sampling. Denial of the Type III 
designation by MDNR should result in the performance 
of sampling during the sludge removal and disposal. 

Former Acid Pits: The locations of the former acid 
pits are uncertain, closures (of unknown degree) have 
been reported, the pits• contents appear to have been 
non-hazardous LSWPLS and groundwater monitoring has 
revealed no obvious concerns. However, since little 
information about the pits is available and testing at 

these potential sources might reflect the long-term 
effects of the drying bed and impoundment sludges, 
sampling is recommended. 

Landfill/Wastepile: This area is active for temporary 

storage of non-hazardous scrap materials. Groundwater 
monitoring wells are located nearby. Continued 
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5. 

6. 

7. 

8. 

9. 

10. 

periodic groundwater monitoring is recommended. 

Uncovered Berm Debris: MDNR determination regarding 

the proposed work plan for the debris removal and 

disposal should be completed. Soil sampling during 

removal of the debris in accordance with MDNR 

determinations and actions should be performed. 

Hazardous Waste Storage Facility B: No action appears 

to be necessary. 

Hazardous Waste Storage Facility C: Area c is active 

and no releases have been reported. However, sampling 

and testing is recommended based on information that 

the diking and sump may have not been constructed 

prior to use of the facility. 

Fuel Oil Release Area: No action appears to be 

necessary. Continue to monitor reports of fuel oil 

recovery from collection system. 

Filter Press: This equipment is active and no 

releases have been reported. Disposal of LSWPLS is to 

a licensed Type II landfill. No further action 

appears to be required. 

Neutralization Plant: It is active in the treatment 

process and no releases have been reported. Waste 

pickle liquor is contained and treated. Stabilized 

sludge settles out in clarifers and liquid is 

discharged per NPDES permit. No further action 

appears to be required. 
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Solid waste 
Management Unit 

Surface Impoundments 

Sludge Drying Beds 

Former Acid Pits 

Landfill/Wastepile 

Uncovered Berm Debris 

Hazardous Waste 
storage Facility B 

Hazardous Waste 
Storage Facility C 
and Sump 

TABLE 1 

QUANEX CORP - MST 
SOUTH LYON, MICHIGAN 

SOLID WASTE MANAGEMENT UNITS SUMMARY 

operational 
Dates 

1970 - 1988 

1970 - 1987 

1935 - 1969 

1967(?)-77 
/1977-1985 
(Present) 

Unknown 

1984-1989 

1979 -Present 

Release History 

None reported. Free liquid was 
discharged to Yerkes Drain 
per NPDES permit and sludge 
was put in sludge drying beds. 
Remaining sludge has been 
designated as Type II waste 
thus far. 

None known. 

None known. 

None known. 

Unknown. May have 
occurred during surface 
impoundment construction. 

None known. 

None known. 

40 

Suggested FUrther Action 

MDNR determination on Type 
III designation and amended 
plan for closure in-place 

of sludge. Possible 
subsequent sampling and 

and testing. 

MDNR determination on Type III 
designation petition. 

Possible subsequent sampling 
and testing. 

Soil boring and sampling. 

Continue periodic groundwater 
monitoring. 

MDNR approval/disapproval of 
proposed work plan. Soil 

sampling during excavation 
and disposal. 

None. 

Sampling to confirm no releases 
prior to construction of 
containment. 



Solid waste 
Management unit 

Fuel Oil 
Release Area 

Filter Press 

Neutralization Plant 

TABLE 1 (CONTINUED) 

QUANEX CORP - MST 
SOUTH LYON, MICHIGAN 

SOLID WASTE MANAGEMENT UNITS SUMMARY 

Operational Release History 
Dates 

1974-Present Release occurred during 
late 1973 or early 1974. 

1988-Present None known. 

?(1988)-Present None known. 
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suggested PUrther Action 

None. 

None. 

None. 
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APPENDIX A 

UNCOVERED BERM DEBRIS 
SAMPLING TEST RESULTS 

(REF. 9) 
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RECEIVED 

f.t\R 2 7 1969 

WASTE MANAGEMENT DIV. 

March 24, 1989 

Ms. Ronda Hall, Engineer 
Wasle Management Division 
Michigan Department or Natural Resources 
Ottawa Streel Building.- South Tower 
PO Box 30028 
Lansing, MI 48909 

RE: QUANEX !MPOUNDMENT BERM EXCAVATION 

Dear Ronda: 

The proposed work plan for the impoundment benn excavation is enclosed for your 
review. As you requested at our March 10, 1989 meeting, we have also n1.1ilcd five hard 
copies to you and one copy directly to Lynne King at the Northville District Office. We 
look forward to receiving your comments the first week of April. 

Please call me at (616) 942-9600 if you have any questions. 

Sincerely, 

EDI ENGINEERING & SCIENCE 

K.Lr~~ ~ 
Kathryn D. Lynne,! 
Project Manager 
Environmental Compliance 

KDlJmck. 

Enclosures 

, ~ • ,, n•·v-.,·,·,~ ,: 
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WORK PLAN TO REMOVE DEBRIS 
FROM THE BERMS SURROUNDING TIIE SOUTH SIDE 

OF THE SURFACE IMPOUNDMENTS AT TIIE QUANEX FACILITY 
IN SOUTH LYON, MIClllGAN 

BACKGROUND 

Michigan Seamless Tube Division of Quanex Corporation is closing two surface 

impoundments that contain a lime neutralized spent pickle 'liquor sludge from its steel 

finishing operation. During the sludge solidification process at the southwest end of the 

roughing lagoon, an area of debris was discovered in the berm separating the roughing 
la'goon and the finishing lagoon. The debris consisted predominantly of steel scrap but 

also included drum remnants. The majority of the debris was located in the dividing 

berm approximately 180 feet north from the south end of the lagoons. The debris area 

also appears to extend in10 the berm at the south side of the surface impoundments. 

WASTE CHARACTERIZATION 

On December 20, 1988, a total of eleven samples were taken from the area being studied: 
six soil samples were taken from the debris area within the berm, three sa1nplcs from the 
stockpiled solidified sludge, and two soil samples from the western benn of the finishing 
lagoon. A waler sample was also taken of the water which had entered the excavation 
adjacent to the debris area. The eleven solid samples and one water sample were 

analyzed for volatile organic scans 601 and 602. The soil samples were also analyzed for 

ten trace metals. Sampling locations and detectable analytical results arc provided in 

Figure 1. The complete listing of analytical results is provided in Attachment I. 

Only six of the total twelve samples were found to contain volatile organic constituents. 

These six samples contained low levels of toluene. Two of the six samples also 

contained low levels of 1,1,l·ttichloroethane (fCA}. One of the six samples, sample R·4 

(see Figure 1), was taken of the white paint sludge·like material that was observed near 

one of the rusted drum remnants. The toluene and TCA may be related to the sludge 
which appears to have originated from the drums. Because the rus1ed drun1s account for 

only a small ponion of the debris, the extent of any organic contamination is expec1ed to 

be limited. The one ground water sample did not have detectable levels of any volatile 

organic constituents. 

All twelve samples were analyzed for total metals. Only chromium and lead were 

detected in excess of 20 times the EP toxicity levels; consequently, EP toxicity analyses 



were performed on all 'soil samples for chromium and lead. The results of the EP 1oxicity 
analyses demonstrated that none of the soil samples are E.P. toxic as defined in 40 CFR 
261.24. The results of the EP toxicity analyses are listed on Figure 1 and actual 
analytical lab data sheets are appended in Attachment I. 

Because the origin of the debris cannot be clearly identified, soil or sludge ren1oved from 
the debris area in the impoundment berms can be defined as non-hazardous Type II 
waste. The 'MDNR has agreed to Type TI characterizations under similar circumstances 
in the past. The drum remnants from the berm area will be disposed of as Type IT wastes. 
The landfill currently being considered for the Type II disposal is Arbor Hi11s landfill 
operated by BFI corporation. 

REMEDIATION STRATEGY AND SCOPE OF WORK 

The objective of the work plan is to remove drum remnants, visibly impacted soils, and 
associated metal debris from the berm area surrounding the south side of the surface 
impoundments. The extent of soil removal is dependent on the extent of the drum 
remnants within the south berm area. The soil removal will extend beyond sample R-6 
(Figure 1) where previous sampling was performed. The estimated extent of the 
remediation is shown in Figure 2. The fill material that composes this area includes the 
dividing berm that is positioned between the roughing and finishing lagoons. 

Any buried drum remnants encountered will be rcn1oved along with visibly contmninatcd 
surrounding soils. The drums will be segregated, isolated and stockpiled on a staging pad 
located immediately adjacent to lhe excavation. A drum excavation and field sampling 
procedure protocol will be followed for any drums found within the fill area specified. 
The procedllre for documenting and sampling the buried drum area is .outlined in 
Attachment II. The contents of the exposed drum(s) will be analyzed tci determine if the 
waste is hazardous by characteristic. These analyses will include 101al metals and ·EP 
toxicity. Associated metal debris from 1he benn area such as piping, steel cables and 
drums will be removed and disposed of or sent to a reclamation facility. 

If residual contents associated with any of the drum remnants are observed, the soils 
underlying the residual contents of the drums will be scanned with a vapor 
photoionization detection (PID) meter. Any underlying soils which cause the PID meter 
to read over 5 ppm will also be excavated. 

Written and photo documentation will be conducted in all stages of the remediation 
project. 

2 



A report documenting these activities will be submitted to the MDNR at the conclusion 
of the excavation. The repon will include a summary of field acti,vities, waste shipping 
records, analytical results, chain-of-custody records, and QNQC procedures. 

3 
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APPENDIX B 

SLUDGE BEDS AND IMPOUNDMENTS: 

CONSTITUENT LEVELS 
(REF. 44, SO) 



.·,,;.., . 
'. .,. • ...... •. ·~ .. " 

5LUOGE DRY I NG BED · SLUDGE SAMPLE CDNSTITUENTS 

04/28/87 04/28/87 04/28/87 04/28/87 04/28/87 04/28/87 04/28/87 04/29/87 04fl9/87 
BORING 1 BORING 1 BORING 1 BORING 1 BORING 2 BORING 2 BORING 2 BORINGJ . BORINGJ 

Composite Composite 
0.0-15' 5.0-6.0' 8.75' 95' 3. 0' 6.25-7.25' 8' 0-4' 5.0-9.0' 

DETECTION 

rARAMETER LIMIT UNITS 

Arsenic <2.0 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 

Barium <1.0 <1.0 <LO <LO <1.0 <LO <1.0 <LO <LO LO mg/L 

Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mglL 

Chromium <0.05 <0.05 <0.05 <0.05 <0.0.5 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 

u:ad <0.05 <0.08 <0.05 <0.06 0.21 0.11 <0.05 0.15 0.47 0.05 mg/L 

Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 ug/L 

Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 

Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Copper <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Iron <0.01 0.01 <0.01 0.04 <0.01 0.02 0.02 <0.01 <0.01 O.DI mg/L 

Manganese 0.10 0.11 0.36 0.35 0.30 0.54 0.28 0.12 0.60 0.01 mg/L 

Zinc <0.02 0.03 0.05 O.Q3 0.06 0.17 0.04 O.Q3 0.07 O.Q2 mglL 

Niuogen, 
Nitrate <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 

pH (after 
leaching) 7.34 7.56 7.24 7.59 7.47 7.50 7.31 7.68 7.36 ---- Stnd. 

Units 

50Ul<CE: 44 
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04(29/87 04(29/87 04(29/87 04(29{87 04(29/87 04(28/87 04(28/87 04(28/87 04128/87 

BORING4 BORING4 BORING4 BORING 5 BORING 5 BORING 6 BORING6 BORING6 BORTNG6 

Composite Composite 
0-8.0' 8.0-95' 95-10.0' 0-8.0' 8.0-9.2' 1.5' 5.0' 75 9.75' 

DIITECTION 

PARAMETER LIMIT UNITS 

Arsenic <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 

Barium <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <LO <1.0 1.0 mg/L 

Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 O.ot mg/L 

Chromium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 

Lead 0.12 0.14 1.8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 

Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 ug/L 

Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 

Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Copper <0.01 · <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Iron O.o2 0.04 <0.01 <0.01 <0.()1 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Manganese 0.42 0.29 <0.01 0.10 0.52 0.05 0.10 0.17 0.16 o.oi mg/L 

Zinc 0.08 0.03 <0.02 0.04 om 0.05 0.10 O.o3 <0.02 o.oz mg/L 

Nitrogen, 
Nitrate <U.!15 <0.05 <0.05 <0.05 <0.05 <0.05 0.28 <0.05 <0.05 0.05 mg/L 

pH Value 
after leach 7.62 7.27 8.16 7.22 7.45 7.64 7.59 7.22 7.79 ---- Stnd. 

Units 

50Ul2C.E: 44 
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04{19/87 04{19{11 04{19/87 04{19/87 04{19/87 04{19/87 04{19/87 04{19/87 04{19/87 

flOR!NG7 BORING 7 BORING 7 BORING 8 BORING 8 BORING 8 BORING 9 BORING 10 BORING 11 

Composite Composite Composite Composile Composite 

0-05' l .0--0.2' 6.2--05' 0-15' 2.0-5.0' 55-6.0' 0-5.0' 0-5.0' 0-6.0' 

DETECTION 

J>A RA ME.TEB_ l.lMIT = 
Arsenic <2.0 <:!.O <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 

Barium <l.O <l.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 mg/L 

Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 O.Dl mr)L 

Chromium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 

Lead 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 

Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.78 0.50 ur)L 

Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 

Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.06 0.01 mg/L 

Copper <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Iron <0.01 <O.QI <0.01 <0.01 <0:01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Manganese 0.05 0.21 <0.01 1.0 0.07 <0.01 0.04 0.11 0.08 O.Ql mr)L 

Zinc <0.02 0.02 O.Q2 0.04 0.03 <0.02 0.03 0.03 0.02 O.D2 mg/L 

Nitrogen, 

Nitrate <0.05 <0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05 <0.05 0.05 mg/L 

pH Value 

after leach 7.64 7.56 1.15 1.55 7.61 7.49 7.69 7.69 1.65 ---- Stnd. 

Units 

,. 

• 
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CLOW HYDRO RESEARCH SERVICES 
Wat& Management Division 
Clow Corporation 

408 Auburn Avenue 
Pontiac, Ml 48058 

TO: Results of Analyses "As Collected" Sludge Samples Date: 

' 
Table I 

Sample 
I dent ifi cation: 

Chromium Lead NickeJ Cyanide Total Total, mg/kg Total, mg/kg Total, mg/kg Total, mg/kg . Solids,% 
I 

West Lagoon 

Quadrant 1. 65 2.4 47 <0.5 
Quadrant 2. 200 32 120 <0.5 

I Quadrant 3. 68 <2 52 <0.5 
Quadrant 4. 73 3.6 58 <0.5 
Composite -- -- 26.9 

i 
East Lagoon 

Quadrant 1. 180 4.6 81 <0.5 
Quadrant 2. 160 6.2 90 <0.5 
Quadrant 3. 72 <2 45 <0.5 
Quadrant 4. 160 <2 72 0.6 
Composite -- 29.7 

• 
~ All results reported on samples as collected. 

SC>UQC.E : 5() 
14 

£!! 

313 334-1630 
313 334-4747 

7.5 

8.0 
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CLtP;:.w 
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HYDRO RESEARCH SERVICES 
Wa1er Man;izement Division 
Clow Corporation 

408 Auburn Avenue 
Pontiac, Ml "48058 

TO: 
Results of Analyses "As Collected" Sludge Samples Data: 

Table I 

Sample 
Identification: 

Chromium Lead Nickel. Cyanide Total 
Total, mg/kg Total, mg/kg Total, mg/kg Total, mg/kg Solids,% 

South Drying Bed 

Quadrant 1. 180 <2 110 <0.5 
Quadrant 2. 220 <2 120 <0.5 

Quadrant 3. 200 <2 110 · <0.5 

Quadrant 4. 200 4.9 99 <O. 5 

Composite -- -- -- -- 34 .8 

North Drying Bed 

Quadrant 1. 200 <2 100 <0.5 

Quadrant 2. 250 <2 140 <0.5 

Quadrant 3. 230 2.8 140 <0.5 

Quadrant 4. 220 <2 120 <0.5 

Composite -- -- -- -- 32.6 

*All results reported on samples as collected. 

SOURCE: 50 ,~ 
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313 334-1630 
313 334-4747 
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7.7 



CLOW HYDRO RESEARCH SERVICES 
Water Management Division 

408 Auburn Avenue 
Pontiac, Ml 48058 

Clow Corporation Results of EP Toxicity Procedure 

TO: 

Parameters: 

Arsenic 

Bari um 
Cadmium 
Chromium, Tota 1 

Copper 

Lead 
Mercury 
Nickel 

Selenium 
Silver 
Zinc 
Cyanide, Total 

West Lagoon 
Composite 

(FINISl-\1N<o 
IMPOUNP'-E~) 

<0.005 

<O. l 

0.05 

<0.02 

0.008 

0.25 

<0.0005 

0.54 

<0.005 

0.02 

0.36 

<0.02 

pH Adjustment Information: 
Final pH 7.1 

Umls of 0.5 N Acetic Acid 
added per gm:- of sample 

4.0 

:': Al 1 res11l ts reported l n mq/1. 

Table II 

East Lagoon 
Composite 
(1'.o\JtllM.tN& 

\ MIPOo.Jt,1,QM£tJT) 

<0.005 

<0.1 

0.05 
<0.02 

0.005 

<0.05 

<0.0005 

0.45 

<0.005 

0.03 

0.19 

<0.02 

7.2 

4.0 

1 r. 

North Drying 
Bed Composite 

<0.005 

0.5 

0.05 

<0.02 

0.06 

<0.05 

<0.0005 

0.88 

<0.005 

0.02 

0.62 
<0.02 

6.9 

4.0 

Date: 

313 334-1630 
313 334-4747 

North Drying 
Bed Composite Average 

<0.005 

0.6 
0.05 

<0.02 

0.05 

<O. 05. 
<0.0005 

0.60 

<0.005 

0.02' 

0.39 

<0.02 

7.1 

4.0 

<0.005 

<0.33 

0.05 

<0.02 

0.06 

<0.05 

<0.0005 

0.62 

<0.005 

0.02 
0.39 

<0.02 

4.0 

SOUi::?CE: 50 
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TYPE ill DESIGNATION FOR THE SURFACE IMPOUNDMENTS 

I. Administrative Information 

A. Indicate whether the waste is hazardous. 

B. 

The sludge is not hazardous. 

The U.S. Environmental Protection Agency's ("EPA' s") first list of hazardo11s 
wastes included two wastes from steel finishing operations: (]) K062, spent 
pickle liquor from steel finishing operations, and (2) K063, sludge from lime 
treatment of spent pickle liquor from steel finishing operations. At that time, the 
Agency was concerned that high levels of lead and hexavalent chromi11m might 
migrate from these wastes into the environment. 

On November 12, 1980, EPA deleted K063 materials from the hazardous waste 
list because data indicated that the hexavalent chromium and lead are present in 
immobile forms. Rather than listing K063 material as hazardous, the Agency 
temporarily retained regulatory control oj chis sl11dge under che "deri.-ed-from" 
rale, 40 CFR 261.3(c)(2). 

EPA exempted K063 materials from chis pres11mption of hazardollSness on June 5, 
1984 after reviewing additional information, including site-specific delisting 
petitions. In all cases, test results showed that the leachate values for hexavalent 
chromi11m and lead in the lime-stabilized sludge were well below mcuimum 
permissible EP toxiciry limits. 

Under the K063 exemption, waste pickle liquor sludge from che lime stabilizacion 
of spent pickle liquor is not a hazardous waste under 40 CFR 261.3(c)(21(ii) as 
long as the sludge does not exhibit one or more hazardous waste characteristics. 
The sludge generated at the Quanex facility does not exhibit any hazardous waste 
characteristics and is therefore considered non-hazardous. 

Indicate the name and site address of facility producing waste. 

Quanex Corporation 

Michigan Seamless Tube Division 

400 McMunn 

South Lyon, Michigan 48178 

~ 

dp c: &. a:Typcill 11157.01 
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C. List facility contact person and phone numbers. 

Donald Comfort, P.E. 

Engineering Manager 

313!437-8117 

D. Include signed easement statements, if applicable. 

Not applicable 

II. 'j/aste Stream Information 

A. Description of waste for which designation is requested. 

Lime neutralized spent pickle liquor sludge resulting from past wastewater 
treatment operations 1har has been srabilized wirhflyash. 

This Type III Designation Petition is for the sludge that accumulated in surface 
impoundments benveen 1970 and 1988. This sludge is characteristically different 
from the sludge currenr/y being produced by manufacturing operarions in rhar ir 
has been solidified wi1h a bituminous coal J7y and bortom ash. T!ie process of 

adding coal fly and bortom ash ro the sludge is described in Secrion III, 
,Wanufacturing Process. 

B. Amount of waste generated monthly and annually (average and ma..ximum 
values). 

Curremly, rhe faciliry produces no waste subject to this petition. The average 
amounts of sludge generated ar the faciliry are 1250 tons per month for a toral of 
15,000 tons per year. 

C. Indicate where waste is currently disposed. 

The wastes subject to this petition are located in interim srams surface 
impoundments thar are being closed pursuant to the Resource Conservation and 
Recovery Act (RCRA). 

The sludge generated from rhe current wastewater treatment operations is being 
disposed of in an off-site Type JI solid waste landJit1. The sludge is separated 
from the waste stream in the recemly renovated wastewater treatment faci/iry 
located on-site. Prior to ihe renovation of the wastewater treatment faciliry in 
1988, the treated waste srream was discharged directly to the surface 
impoundments where the sliuige was allowed to accumulate. 

dpc,&dypeill 2 11157.01 





D. Indicate proposed disposal location for designated inen or Type ill wastes. 

Two sludge disposal options have been evaluated. The first sludge disposal 
option is closure of the surface impoundments in place. This option includes an 
appropriately designed cover system and ground water monitoring program. The 
locations of the impoundments are displayed in Figure 1. The second sludge 
disposal option consists of removing the sludge from the surface impoundments 
and transponing it to an approved off-sire disposal faciliry. The two such 
facilities evaluated for sludge disposal are: 

1) The Sibley Quarry Type III landfill located in Trenton, Michigan which is 
owned and operated by the Detroit Edison Company; and 

2) The Rockwood landfill located in South Rockwood, Michigan which is 
owned and operated by Wayne Disposal, Inc. 

The available capaciry of each of these facilities is being evaluated. Preliminary 
discitSsions with the landfill owners indicate that capaciry restrictions ma_v nor 
allow sludge disposal at a single off-site landfill. 

III. Manufacturing Process 

A. Describe process used to produce wastes. 

Current manufacturing processes employed at the faciliry are the same as those 
used to generate the waste subject to this petition. Quanex manufacwres 
seamless steel tubing from round steel bars. The steel bars are first heated, 
pierced, and air cooled. The tubing is then immersed in a sulfuric acid pickling 
bath to remove the iron oxide scale formed during hearing and rinsed in cold 
water. Any surface defects are then removed from the al.bing by grinding. 

The tubing is then moved to the pickle houses where a two-step zinc phosphate 
and sodium stearate drawing lubricant is applied by immersing the tubing in 
tanks. After a hot water rinse, the tubing is drawn through dies on a "draw 
bench" to achieve the desired diameter and shape. Tti.bing which requires further 
reduction in diameter is annealed in roller hearth furnaces to soften the steel, 
cleaned with acid, !ti.bricated and drawn again. 

After the tubing is cold drawn to its final s:_.z, it is straightened, cw to length, and 
inspected. Some material which requires ultrasonic testing is immersed in a 
cleaner tank which contains a combination cleaner and rust inhibitor. 

dp c: &. a:Typefil 3 :!.l 157.01 



The pickling operations are located in four "pickle ho11ses", All loads of tltbing 
pass 1hro11gh No. 2 pickle house to renwve the scale and iron oxide, which is 
produced on the surface of the tubing during the heating, piercing, and cooling 
processes. Pickling for application of lubricant is done in all four pickle houses 
as required by the location of the cold draw operations. Cleaners are used in 
only pickle houses No. 1 and 4. 

The sulfuric acid pickling bath solution contains approximately 11 percent free 
acid and 4 to 5 percent iron. The spent acid from the pickle ho11ses is transferred 
to the waste treatment plant through enclosed underground pipelines. The other 
rinse waters from the pickle houses are also transferred to the waste treatment 
plant in the same manner. 

At the waste treatment plant a lime slurry is metered into the waste stream to 
newra/ize the acidic solwions. This mixmre is aerated to maintain a suspension 
of solids and to pronwte oxidation. Lime is added awomarically as necessary to 
maintain a pH of 9,0. The mixmre is then p11mped to the waste water treatment 
plant where the suspended solids settle ow. The solids are removed from the 
waste stream at the wastewater treatment plant, dewatered, co/leered and 
rransported off site for disposal in a licensed Type JI landfill. The liquid portion 
ofrhe mixmre is discharged 10 swface waters thro11gh an NP DES omjail. 

Prior to the expansion of the wasrewater treatment faciliry in 1988, the lime­
srabilized wasre stream was discharged direcr/y to rlze s11rface impoundmenrs. 
The suspended solids in the waste stream then settled out in the surface 
impoundments before the supernatant was discharged to the surface waters 
through the NP DES owfa/1. From 1970 to 1987 sludge was periodically removed 
to the sludge drying beds. During this time two separate techniques were used to 
transport the sludge from the surface impo1mdments to the sludge drying beds. 
The first method, dredging, was used from 1971 to 1975. The second merhod, 
p11mping from a barge, was used from 1975 to 1987. 

Immediately after completion of the wastewater treatment facility expansion in 
early November 1988, the surface impoundments were raken our of service. As 
part of the surface impoundment closure activities, the accum11la1ed sludge was 
solidified. Before the solidification process was initiated, the impoundmenr 
discharge gates were lowered to their minimum height. The free liquid was 
discharged to the NPDES 011tfall (Ml 0001902). The remaining liq11id below the 
gate level was pumped from the east impoundmenr into the west impoundment. 
The remaining liquid in the west impoundment was then pumped to the NPDES 
outfall. 

dp c: & a:TypcIII 4 :1157.01 



The pickling operations are located in four "pickle houses". All loads of tubing 
pass through No. 2 pickle house to remove the scale and iron oxide, which is 
produced on the surface of the tubing during the heating, piercing, and cooling 
processes. Pickling for application of lubricant is done in all four pickle houses 
as required by the location of the cold draw operations. Cleaners are used in 
only pickle houses No. 1 and 4. 

The sulfuric acid pickling bath solution contains approximately 11 percent free 
acid and 4 to 5 percent iron. The spent acidfrom the pickle houses is transferred 
to the waste treatment plant through enclosed underground pipelines. The other 
rinse waters from the pickle houses are also transferred to the waste treatment 
plant in the same manner. 

At the waste treatment plant a lime slurry is metered into the waste stream to 
neutralize the acidic solutions. This mixture is aerated to maintain a suspension 
of solids and to promore oxidation. Lime is added automatically as necessary to 
maintain a pH of 9.0. The mixture is then pzunped to rhe waste water treatment 
plant where the suspended solids settle out. The solids are removed from the 
waste stream at the wastewater treatment plant, dewatered, collected and 
rransported off sire for disposal in a licensed Type II landfill. The liquid portion 
ojrhe mixture is discharged to surface waters rhro11gh an NP DES ourjail. 

Prior to the expansion of the wastewarer rreatment faciliry in 1988, rhe lime­
srabi/ized wasre stream was discharged directly to rhe s11rface impo11ndments. 
The suspended solids in rhe waste stream then settled 0111 in the surface 
impoundments before the supernatant was discharged to rhe surface waters 
rhrough rhe NP DES outfall. From 1970 co 1987 sludge was periodically removed 
to the sludge drying beds. During chis time two separare rechniques were 11sed to 
transport the sludge from the surface impoundments to the sludge drying beds. 
The first method, dredging, was used from 1971 to 1975. The second method, 
pllmping from a barge, was used from 1975 to 1987. 

Immediately after completion of the wastewater treatment facility expansion in 
early November 1988, rhe surface impoundments were raken 0111 of service. As 
part of the surface impoundment closure activities, the acczunulated sludge was 
solidified. Before the solidification process was initiated, the impoundmenr 
discharge gates were lowered to their minimum heighr. The free liquid was 
discharged ro the NPDES outfall (Ml 0001902). The remaining liquid below the 
gate level was pumped from the east impoundment into the west impoundment. 
The remaining liquid in the west impoundment was then pumped to the NP DES 
outfall. 

dp c: & a:TypcIII 11157.01 



Solidification of the sludge in the surface impoundments began on November 21, 
1988 and was completed March 3, 1989. The estimated total mass of sludge 
before solidification was 30,700 tons. A total of 16,200 tons of calcium oxide 
solidification agent (including bituminous coal fly and bottom ash) was injected 
and mixed with the sludge. The estimated total mass of solidified sludge in the 
impoundments is thus 46,900 tons. This total mass estimate is based upon 1 cubic 
yard of sludge having a mass of 2,600 lbs. All the mass estimates are based 
upon the sludge depth recorded during the drilling of soil borings within the 
impoundments. The depth of the sludge varies within the impoundments 
apparently due to drag line operations used to remove sludge from 1971 through 
1975. 

The solidification process started from the southeast comer of rhe east 
impoundment and proceeded north. A John Deere 690 excavator was fitted wich 
a manifold of four steel mbing fingers each 10 feet long. This config11ration was 
designed to inject the fly ash mixmre below the surface of the sludge to the 
maximum depth of the surface impoundments. 

The fly ash mixrnre was conveyed to the excavator from a bulk pneumatic rank 
rrnc.'c 11sing a six-inch !wse ar a rate of 60 tons per ho11r. The excavator fin~ers 
swept back and forth from rhe bot1om to the top of the sludge until enough 
material was injected ro solidify the sludge in a 20-foot by 20-foot area. Afrer 
setting up for 24 hours, this material was solid enough to a/low the excavaror ro 
move on to the edge of the now solidified sludge and continue on ro the norrh. · 
This process continued until all of the sludge in both impoundments was solid. 

B. Include a schematic diagram of the process. 

A schematic diagram of the manufacmring process is provided in Figure 2. 

C. Include a list of raw material ingredients (or material safety data sheets) used in 
the process. Indicate which raw material ingredients would not be expected to be 
in the waste and why. 

Material safery data sheers for the raw material ingredients are provided in 
Appendix 1. The material safety data sheet for the bituminollS coal fly and bottom 
ash llSed in the sludge solidification process is also attached in this appendix. 
Sulfuric acid would not be expected to be in the sludge because it is neutralized 
by the addition of lime. 
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IV. Sampling Techniques 

A. Indicate name, address and contact person of facility that sampled waste stream. 

ED! Engineering & Science 
5555 Glenwood Hills Parkway, S.E. 
Grand Rapids, Michigan 49506 

Contacr Person/or EDI is Kathryn Lynnes 

B/C Describe sample strategy used to ensure that waste was representatively sampled. 
Include number of samples taken per waste stream, sampling methods used, 
sample preservation method used, and type of container used to collect samples. 

The locan·ons of the two surface impoundmenrs are displayed in Figure 1. A 
dividing benn, approximately 20 Jeer wide, separates rhe nvo impoundments ro 
form the roughing impoundment and the finishing impoundmenr. The roughing 
impoundment is locared to the easr of rhe dividing berm and the finishing 
impoundment to the west. The impoundments are a mirror image of each orher; 
each is approximately 550 feet long (north ro sowh) and 70 to 150 feet wide (west 
to east). The elevarion of the top of the sludge in rhe smjace impoundmems is 
approximately 915 Jeer (USGS) in the roughing impoundment and 910 Jeer 
(USGS) in rhe finishing impoundment. The elevation of rhe land s11rjace 
surrounding the impo1mdmenrs is approximarely 920 feet (USGS). 

A total of eight soil borings were drilled to collect representative samples of the 
slzuige in the surface impoundments. The field investigarion to drill rhe soil 
borings in the surface impoundments was initiated and completed the week of 
March 27, 1989. Of the eight soil borings that were drilled, borings B-5 through 
B-8 (four borings) were drilled in rhe roughing impoundment and borings B-1 
rhrough B4 (four borings) were drilled in rhe finishing impoundmenr ( see Figure 
1). The locations of the borings in rhe finishing impoundment (west) and the 
roughing impoundment ( east) were drilled in the designared locations in part 10 

avoid ponded water, hummocky rerrain inaccessible to the drilling rig and 
extremely hard areas in which the solidified sludge could not be successfully 
penetrated by available drilling techniques. 

The eight soil borings installed in the surface impoundments were drilled using 
hollow stem i.uger and continuous split spoon sampling techniques (ASTM 
Standard Method 1586-84 and 1587-83). These methods allowed for undisturbed 
sludge samples to be collected, sludge thickness to be detennined, and the 
lithology to be described. The eight soil boring logs drilled in the surface 
impoundments are attached in Appendix 2. A summary of soil borings B-1 
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through B-8 is presented in Table 1. The hollow stem augers and split spoons 
were steam cleaned in between the drilling of each soil boring to prevent cross 
contamination. 

Two sludge samples were collected from · each soil boring to ensure that 
representative venical sludge samples were collected. These samples were 
collected at distinct intervals within the thickness of the sludge layer. Table 2 
displays the boring number and the intervals in which the samples were collected. 
A sufficient amount of sample was collected from each interval to allow 
appropriate laboratory analyses. The samples were placed in plastic containers 
and transponed to EDI Engineering and Science Laboratory. The rwo sludge 
samples from each soil boring were composited in the laboratory prior to 
analyses. The sludge samples were composited from selected intervals in each 
boring to assure that there was vertical representation of the sludge with depth. 
No sample preservation methods were necessary. Appropriate chain-of-custody 
documentation was maintained. 

V. Sample Analysis 

A. Indicate name, address and contact person at laboratory. 

EDI Engineering & Science 
5555 Glenwood Hills Parkway, S.E. 
Grand Rapids, 1'v!ichigan 49506 

Contact person for EDI is John Emrich - Client Service Supervisor. 

B. List parameters tested for, analytical detection levels and test methods used. 

The sludge samples, composited in the laboratory, were analyzed for total metals 
and EP toxicity for arsenic, barium, cadmiwn, chromium, copper, lead, mercury. 
selenium, silver and zinc. The laboratory methods used for total metal analyses 
and EP toxicity are presented in Tables 3 and 4 respectively. 

Prior to the industry-wide de/isling of the sludge by the EPA on June 5, 1984, 
Hydro Research Services completed a de/isling petin"onfor the K063 sludge. In 
the surface impoundment one composite sample from each of the roughing and 
finishing impoundment was collected and analyzed for EP toxicity total metals. 
ThiJ , eport is provided in Appendix 3. 
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C. Include quality assurance/quality control data to demonstrate accuracy of data. 

Quality assurance/quality control data for all laboratory analyses presented are 
provided in Appendix 4. 

D. Include analytical chemical data for all those parameters appropriate to your 
waste stream. 

The results of the total metals and EP toxicity analyses are presented in summary 
Tables 6 and 7 respectively. The actual laboratory data sheets for the total 
metals are attached in Appendix 5 and for EP toxicity in Appendix 6. 

Table 6 displays the total metal analyses for the sludge composites including one 
additional column labeled "average value for all sludge composites". The 
average value was computed using all eight analyses for each individual 

parameter. 

The EP toxicity analyses for the sludge composites (Table 7) did not exceed the 
EP toxicity maximum concentration limits set forth in 40 CFR 26121 Table 1. 
The maximum concentration limits are listed as an addirional column in Table 7. 
This confirms that the sludge, as represented by che sludge samples. is nor 
characteristically hazardous. 

The EP toxicity analyses of the sludge can also be compared to the primary and 
secondary drinking water standards set fonh in 40 CFR 141.11 and 143.3 
respectively. These limits are specified in Table 3 and are also included in an 
additional column on Table 7. The majority of the constituents (90%) in the 
composited sludge samples were below the specified primary and secondary 
drinking water standards. The constituents that were not detected above the 
drinking water standards include all sludge samples analyzed for arsenic, 
cadmizun, chromium, copper, lead and silver. Seven our of eight sludge samples 
for barium, six out of eight sludge samples for zinc and mercury, and jive our of 
eight sludge samples for selenium were below the primary and secondary 
drinking water standards. With the exception of anomalous analytical results for 
mercury, all the constiments that exceeded the drinking water standards were less 
than two times the designated standards. The table below lists the sludge samples 
in which the constitllents exceeded the set drinking water standards. 
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Sludge 
Primary/Secondary Samples Less than twice 
· Drinking Water Exceeding Detected Primary/Secondary 

Analytical Standards• Drinking Water Value Drinking Water 
Parameter (mg!/) Standards (mg/I) Standards 

Bariwn, Total 1.0 B-4 1.1 Yes 

Zinc, Total 5.0 B-4 5.9 Yes 

B-7 55 Yes 

Mercury 0.002 B-2 original 0.027 No 

B-2 Re-analyses 0.0004 Yes# 

B-5 original 0.0082 No 

B-5 Re-analyses 0.0008 Yes# 

Selenium 0.01 B-2 0.013 Yes 

B-3 0.019 Yes 

B-6 0.016 Yes 

• 40CFR 141.Jl,40CFR /.133 

# Less than the Primary/Secondary Drinking Water Standard 

The above constiments do not appear to be impacting the gro!lnd water 
immediately beneath the surface impoundments. Extensive historical grollnd 
water monitoring around the surface impoundments from the RCRA Interim 
Status Detection Monitoring Program and Ground Water Quality Assessment 
Plan indicates that the ground water has not been affected by the sludge. First, 
barium and zinc concentrations in the ground water beneath the impollndmenrs 
have never statistically exceeded background levels. 

Second, the extensive ground water analyses from the on-site monitoring program 
and the assessment plan demonstrate that mercury has never been detected in rhe 
ground water. ln addition, mercury has never been used in the manufacturing 
process to create seamless tubing at the Quanex Facility. The two sludge samples 
that indicated mercury in exceedance of the drinking water standard were re­
analyzed. The additional mercury analyses performed on these two sludge 
composite samples (B-2, B-5) did not exceed the set drinking water standards. 
The laboratory data sheets for the additional analyses are attached in Appendix 6 
and the results are presented in Table 7. This indicated that the sludge is unlikely 
to be a potential source of mercury contamination. 
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Third, selenium has been observed only sporadically in the ground water at the 
facility in samples from a single monitoring well (MW12A). Selenium ar MWl2A 
has ,only been statistically detected above background levels once since 1987. It 
bears emphasizing that selenium has also been detected at the upgradient 
background monitoring well at the Quanex facility. Funher information 
concerning the ground water quality under the swface impoundments is provided 
in the Supplementary Information/or the K062 Delisting Petition presented to the 
MDNR in January 1989. 

No other parameters were tested/or because no other compounds or constituents 
are expected to be present in the sludge. Chloride and total sodium, potassium, 
magnesium, calcium and nitrogen are either not present in the sludge or are 
found in an immobile form and pose no threat to surface waters or ground water. 
Determining BOD is not necessary because there are no organics present in the 
sludge. The process that produces the sludge is uncomplicated and uses limited 
raw materials. 
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Other Water Wastes 

• Non-Contact 
Cooling Water 

• Excess Scale 
Washdown Water 

Boiler Blowdown 

Figure 2 
Manufacturing Process Flow Diagram 

Dellstlng Petition 
Quanex Corporation 

Michigan Seamless Tube Division 
June 1989 21157.01 
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TYPE ill DESIGNATION 

\ 
L Administration Information 

A. Indicate whether the waste is hazardous. 

The waste sludge is not hazardous. The sludge was originally defined as a listed 
hazardous waste (K063 - sludge from lime treatment of spent pickle liquor from 
steel finishing operations) by the U.S. Environmental Protection Agency but was 
delisted by the Agency on June 5, 1984. This industry wide delisting became 
effective on December 5, 1984. 

The K063 sludge was originally listed because the EPA was concerned that high 
levels of lead and hexavalent chromium could migrate from these wastes to the 
environment. The American Iron and Steel Institute (AJS[) presented data to the 
Agency which indicated that the hexavalent chromium and lead are in an 
immobile form. The Agency then reviewed additional available data including a 
detailed evaluation of site-specific delisting petitions submitted by the iron and 
steel industry. In all cases, the leachate values for hexavalent chromium and lead 
were well below the maximum permissible EP toxiciry limits. As a result of these 
investigations, the sludge was delisted by the EPA. 

Waste pickle liquor sludge from the lime stabilization of spent pickle liquor which 
is produced by an individual is generally not a hazardous waste under 40 CFR 
2613(c)(2Xii) as long as the sludge does not exhibit one or more hazardous 
waste characteristics. The waste sludge generated at the Quanexfaciliry does not 
exhibit a,ry of the characteristics of hazardous waste and is therefore considered 
non-hazardous. 

B. Indicate the name and site address of facility producing waste. 

c. 

D. 

Quanex Corporation 
Michigan Seamless Tube Division 
400McMunn 
South Lyon, Michigan 48178 

List facility contact person and phone numbers. 

Donald Comfon, P .E. 
Engineering Manager 
313/437-8117 

Include signed easement statements, if applicable. 
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IL Waste Stream Information 

A. Description of waste for which designation is requested. 

B. 

Sludge resulting from rhe lime neutralization of spenr pickle liquor. 

Amount of waste generated monthly and annually (average and maximum 
. values). 

The average amounrs of sludge generated TnfJnthly and annually are 240 tons and 
2880 tons, respectively. 

C. Indicate where waste is currcn tly disposed. 

The sludge generated from 1970 ro 1987 was deposited in rwo drying beds 
located at the west end of the Quanex facility (see Figure A). Sludge is no longer 
being deposited in the rwo drying beds. 

D. Indicate proposed disposal location for designated inen or Type ill wastes. 

A disposal site for the waste sludge has not been chosen at this time. A disposal 
location will be chosen after the MDNR has issued the waste designation. 

IlL Manufacturini: Process 

A. Describe process used to produce wastes. 

Quanex manufactures seamless steel tubing from round steel bars. The steel bars 
· are heated, pierced, and air cooled. After cooling, the tubing is immersed in a 
sulfuric acid pickling bath to remove the iron oxide scale fonned during heating. 
The tubing is then immersed in cold water to remove the excess acid and rrwved to 
a billet inspection area where defects are removed. 

After inspection, the tubing is again moved to the pickle houses where a two-step 
zinc phosphate and sodium stearate drawing lubricant is applied by immersing 
the tubing in tanks. The tubing is then rinsed in hot water and is ready for cold 
draw, the sizing of the outside diameter and wall on draw benches. Tubing which 
requires junher reduction in diameter is annealed in roller hearth furnaces to 
soften the steel. After annealing, the tubing is moved to pickle houses for acid 
cleaning and lubricant application. 

After the tubing is cold drawn to its final size, it is straightened, cur to length, and 
inspected. Some material which requires ultrasonic testing is immersed in a 
cleaner tank which contains a combination cleaner and rust inhibitor. 



\ 
The pickling operations are located in four "pickle houses". All loads of tubing 
pass through No. 2 pickle house to remove the scale and iron oxide, which is 
produced on the surface of the tubing during the heating, piercing, and cooling 
processes. Pickling for application of lubricant is done in all for pickle houses as 
required by the location of the cold draw operations. Cleaners are used in only 
pickle houses No.land 4. 

The sulfuric acid pickling bath solution contains approximately 11 percent free 
acid and 4 to 5 percent iron. The spent acid from the pickle houses is transferred 
to the waste treatment plant through enclosed underground pipelines. The other 
rinse waters from the pickle houses are also transferred to the waste treatment 
plant in the same manner. 

At the waste treatment plant a lime slurry is metered into the waste stream to 
neutralize the acidic solutions. This mixmre is aerated to maintain a suspension 
of solids and to promote oxidation. Lime is added automatically as necessary to 
maintain a pH of 9.0. This mixture is then pumped to the surface impoundments 
where the suspended solids settle out. The liquid portion is discharged to the 
surface waters through an NP DES outfall. 

Once a year the solids that accumulate in the surface impoundments were 
pumped to the drying beds. The sludge is now being accumulated in the surface 
impoundments pending disposition of this petition. 

B. Include a schematic diagram of the process. 

A schematic diagram of the manufacturing process is provided in Attachment G. 

C. Include a list of raw material ingredients (or material safety data sheets) used in 
the process. Indicate which raw material ingredients would not be expected to be 
in the waste and why. 

Material sa:fety data sheets for the raw material ingredients are provided in 
Attachment J. Sulfuric acid would not be expected to be in the waste sludge 
because it is neutralized by the addition of lime. 

IV. Samplin~ Techniques 

A. Indicate name, address and contact person of facility that sampled waste stream. 

EDI Engineering & Science 
611 West Cascade Parkway, S.E. 
Grand Rapids, Michigan 49506-2179 

Contact person for EDI is Kathryn Lynnes 



B/C 
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Describe sample strategy used to ensun:: that waste was representatively sampled. 
Include number of samples taken per waste stream, sampling methods used, 
sample preservation method used, and type of container used to collect samples. 

The original MDNR approved sampling plan for the two sludge drying beds is 
discussed in EDI Engineering & Science's letter dated February 11, 1987, to Ms. 
Laura Nuhn of the MDNR. The salient points of this plan are outlined below. 

The original sampling plan was based on the asswnptio11 that the sludge in the 
drying beds was homogenous, both vertically and laterally. A systematically 
aligned random sampling plan was proposed to ensure that sample bias was 
eliminated. One grid point was to be established on the fence corner northwest of 
the sludge drying beds and the grid axis was to run north-south and east-west, at 
intervals of 120 feet. The proposed grid is shown in Attachment A. 

After the grid was established, two random n.umhers (x,y) were chosen both 
between O and 120, and the sampling locations were established as the location 
within each grid with the chosen x and y coordinates (location 0,0 representing 
the southwest comer of each grid inrerval). The two random nwnbers (130, 916) 
were arrived at by selecting two numbers from a three-digit random nw.Jier 
table. The fraction of 120 feet was then determined l7y the formula (120 *N/1000) 
where n = three-digit random nwnber: 

E-W (130/1000) * 120 = 15.6feet 
N-S (91611000) • 120"' 109.9 feet 

These numbers represent x and y coordinates. Sampling locations were 
established l7y srarn·ng at the sowhwest comer of each grid and setting a point 
with (.x, y) coordinates 109.9 feet nonh and 15.6 feet east. The ten sampling 
locations are shown in Attachment B. 

On a visit to ihe sludge drying bed site on April 20, 1987, it was discovered that 
the sludge will not support the weight of sampling personnel. This raised great 
concern for the safety of the people taking samples from the middle of the drying 
beds. After verbal consultation with Mike Czuprenski of the MDNR on April 24, 
1987, it was decided Khat sampling locations would be moved away from the 
center of the drying beds. Eleven sampling locations were chosen on the 
perimeter of the beds, and these sires are shown in Attachment C. 

Hand augers were used w obtain the sludge samples in accordance with AST,'rf 
D1452-80, "Standard Practice for Soil Investigation and Sampling l7y Auger 
Borings.• The augers were rinsed with distilled water between samples to 
prevent cross-contamination. The samples were placed in plastic containers and 
brought to EDI Engineering & Science's laboratory. No sample preservation 
methods were necessary. Appropriate chain-of-custody documentation was 
maintained. Sludge boring log sheets for the eleven sampling locations are 
provided in Attachment D. 





V. Sample Analysis 

A. Indicate name, address and contact person at laboratory. 

EDI Engineering & Science 
611 Cascade West Parkway, S.E. 
Grand Rapids, Michigan 49506-2179 

Co/lUlct person for EDI is Thomas E. Campbell - Quality Assurance Supervisor. 

B. List parameters tested for, analytical detection levels and test methods used. 

Leachate was derived from the sludge samples following ASTM Method D 3987-
81, Standard Test Method for Shake Extraction of Solid Waste with Water. The 
leachate derived from this method was analyzed for arsenic, barium, cadmium, 
chromium, lead, silver, copper, selenium, iron, manganese, mercury, nitrate, pH, 
and zinc. These parameters were chosen from the list of inorganic parameters 
which have primary or secondary drinking water standards listed in 40 CFR 
141.11 and 1433 (see Attachment E). The leachate was analyzed using Method 
200289 from Standard Methods for the Examination of Water and Wastewater. 
15th Edition, APHA, AWWA, CWPCF, 1980, or Method 303 A-E from Methods 
for Chemical Anafysi,s for Water and Wastes. USEPA60014-79-020, revised 
March, 1982. 

Prior to the industry-wide de/isling of the sludge by the EPA on June 5, 1984, 
Hydro Research Services completed a de/isling petition for the K063 sludge. The 
repon contains representative EP toxicity data. This rr:port is provided in 
Attachment H. 

C. Include quality assurance/quality control data to demonstrate accuracy of data. 

Quality assurance/quality control data is provided in Attachment I. 

D. Include analytical chemical data for all those parameters appropriate to your 
waste stream. 

The results and analytical detection levels for the parameters tested for are 
provided in Attachment F. The results of the EP toxicity testing are provided in 
Attachment H. 

No other parameters were tested for because no other compounds or constituents 
are expected to be present in the waste sludge. Chloride and total sodium, 
potassium, magnesium, calcium and nitrogen are either not present in the sludge 
or are found in an immobile form and pose no threat to swface waters or 
groundwater. Determining BOD ls not necessary because these are no organics 
present in the sludge. The process that produces the waste sludge is 
uncomplicated and uses limited raw materials. 
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ATIACHMENTF-2 

CHEMICAL ANALYSIS OF SLUDGE SAMPLES 
(DETECTED CONSTITUENTS ONLY) 

Se-e... -sr . b. . \ " ----0-\-e__ 

be ~\fY(\ \ ~ ..SU <Y'\ Y"Y\ C1 ~ Th 
--{; i\6 ou+ - ,, P,£ Ct\\ -r\r\e_ 

--:i?G•~ rY\e_ ~ -r\r\ Ct+ '--0€ ,e__ 

-\es-eel {b,. -rh-esQ.. a 't.. 
C\ '2'.~Q..-+e_J a. 0 n~ 1\ TU 8,flts . 



04/l8/87 1>1128187 04nll/87 1>1128187 (>l(Ul/87 1>1128187 04/28187 01/29/87 01/29/87 
\ BOBI~~ I IIORING 1 DOBINQ l JOBING l l!OBINQ :l IIOBINCl Na.Il!lU ~ ~ 

Compo,ito Compo,iro 
0,().].j' j~.(f 8.75' 9.5' J. 0' 6.25-1.25' ,. 0-4' 5.0 ... J.0' 

DrncnoH 

PARAMml ..J.IMll'.. .l!l!lll 
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Nitrate - - - - - - 0.28 - - o.os mr,,t. 

pH Value 
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ATTACHMENT G 

SCH DIA TIC DIAGRAM OF "MA.Nm' ACTURING PROCESS 
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TO: 

IIYDRO RESEARCII SERVICES 
Wau:r Man~~t1ncnt Division 
Clow Corpora1ion 

400 Auburn Avenue 
Pu11liJC, Ml "4UULlU 

Results of Analyses "As Collccte,I" Slu,lge Samples Doto: 

1 c::Aet \ S 
Table I 

Sample \ 
Identification: 

Chromium Lead Hickel Cyan I de Total 
Total, mg/kg_ Total, mg/kg Tota 1 t.....!!l!lLt!l _To ~~t.....!!i!llk!l Sol I tis,! 

South Drying Oed 

Quadrant l, 100 <2 110 <0.5 
Quadrant 2. 220 <2 120 <0.5 
Quadrant 3, 200 <2 110 <0.5 
Quadrant 4, 200 , 4 • 9 ?\'' '"' 99 ((), 5 
Composite -- -- -- -- 34. 0 

f!orth Ory.!!!9_ lletl 

Quadrant 1. 200 <2 100 <0.5 
Qua,Jrant 2. 250 <2 140 <0.5 
Quadrant 3. 230 2.8 140 <0.5 
Quadrant 4. 220 <2 120 <0.5 
Comrosite -- -- -- -- 32.6 

'1\11 nisults rcpnrlc:d on samples dS collected. 
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Clow Corpora1ion Results of El' ruxlr.lly 1'1·occdure 

TO: 

~p 1D'Z 

Parameters: 

Arsen le 

B ilr I um 

Cadmium 
Chromium, Total 

Copper 

Lead 
Mercury 

Nickel 

Selenium 
S 11 ver 

Zinc 

Cyanide, Total 

West Lagoon 
Composite 

<0.005 

<O. l 

0,05 

<0.02 

0.000 
,, 0.25 __ · 

<0.0005 

· .0. 54 ·, 

<0.005 

0.02 

0, 36 

<O. 02 

pll l\djustinent lnfor.mallon: 
Final pit {, 7.1 

l1nls of 0.5 N l\cetic l\cld 
oddt!d per !Jiii: of sample 

4.0 

Table II 

East Lagoon 
C~nposlte 

<0.005 

<O. l 

0.05 

<0.02 

0.005 

<0.05 

<0.0005 

0.45 

<0.005 

0,03 

0.19 
(0,02 

7.2 

4.0 

North Drying 
lled Composite 

<0.005 
0.5 

0.05 

<0.02 

0.06 

<0.05 

<0.0005 

0.00 

<0.005 

0,02 

0.62 

<0.02 

(i. 9 

4. ll 

\ ,·, IIIJ_i:!l"-!!JLL!"Porled 111 111~1/1.s·-------
,r. 

- -· . ---------- -

Dato_: 

llorth Drying 
!led Composile 

<0.005 
0.6 

0.05 

<0.02 

0.05 

<0.05. 

<0.0005 

, 0. fill 
'·-·· 

<0.005 

0.02 

0.39 
<O. 02 

7.1 

4.0 

'3~-1630 
J,1-4747 

Average 

<0.005 
<0.33 

0.05 

<0.02 

0.06 

<0.05 

<0.0005 

0.62 

<0.005 

0.02 

0.39 

<0.02 

4.0 



SOURCE: REFERENCE NO. 44 



611 Cascade Wesl Parkwc1y. SE· Grand R;:ipids. M1cl1igan 49506-2179• (616) 942-9600 

EDI Engineering ~nv~n~e~~~g~e~l,lr 

Geology, Biology and Che~:;f'!llll'f 

June 26, 1987 

JUL I 

Mr. Mike Czuprenski 
Michigan Department of Natural Resources 
Groundwater Quality Division 
1550 Sheldon 
Northville, MI 48167 

RE: QUANEX CORPORATION, MICHIGAN SEAMLESS TUBE DIVISON 
SOUTH LYON, MICHIGAN - SLUDGE DRYING BEDS 

Dear Mike: 

Our original approved sampling plan for the two sludge drying beds at the Michigan 
Seamless Tube Division of Quanex Corporation, South Lyon, Michigan, is discussed in 
our letter dated February 11, 1987 to Ms. Laura Nuhn of the MDNR. The purpose of the 
sampling plan is to determine if the solids in the drying beds are inert. In order to carry 
out this purpose, the original approved sampling plan needed to be modified. This was 
necessitated by the unsafe working conditions at the drying beds. 

In our original sampling plan, we proposed to eliminate sample bias by using 
systematically aligned random sampling. In this systematically aligned random sampling 
plane,. a grid with a grid interval of 120 feet was chosen for the sludge drying beds. To 
establish a repeatable grid, one grid point was to be established on the fence corner 
northwest of the sludge drying beds and the grid axis was to run north-south and east­
west. This proposed grid is shown in Attachment A. 

Next, two random numbers (x, y) were chosen both between O and 120, and the sampling 
locations were established as the location within each grid with the x and y coordinates. 
(Location 0,0 will represent the southwest comer of each grid interval). The two random 

20515 · mck/WEC/51 
a',,11)._,,1,.i,, ··' WW Englneerlns:i & Scl!!nce 

// 



!vlr, Mike Czuprenski 
June 26, 1987 
Page2 

numbers (x, y) were arrived at by first looking up two numbers from a three-digit random 
number table. The fraction of 120 feet was determined by the formula (120 * n/1000) 
where n = three-digit random number. The two random numbers are 130 and 916, so: 

E-W (130/1000) * 120 = 15.6 feet 
N-S (916/1000) * 120 = 109.9 feet 

These numbers represent x and y. Therefore, starting at the southwest comer, a distance 
of 109.9 feet is traveled north and then a distance of 15.6 feet is traveled east. This 
establishes the sampling location within each grid. Using this method, ten sites would 
fall within the sludge drying beds. These sites are shown on Attachment B. 

Considering the expected absence of lateral variation within the sludge beds, this was 
determined to be a sufficient number of sampling locations to describe the wastes. If any 
unexpected variations were observed, a second round of sampling would have been 
initiated. 

On a visit to the sludge drying bed site on April 20, 1987, it was discovered that when a 
person tried to walk on the sludge, that person would sink about a foot into it. This raised 
great concern for the safety of, the people taking core samples from the middle of the 
drying beds. Therefore, after verbal consultation with you on April 24, 1987, it was 
decided that the location of the sampling sites would be moved away from the center of 
the drying beds. Eleven sites were chosen on the perimeter of the beds, and these sites 
are shown on Attachment C. 

We originally proposed to take sludge samples at each location by driving 1-1/2 inch 
' PVC casing through the sludge and then pulling the casing out. The sediment inside the 

casing would be pushed out with a rod on to a plastic tarp. However, because of the 
consistency of the sludge, it would not enter the PVC casing. This was confirmed by the 
use of a split-spoon screen. Hand augers were then used to obtain the samples. The 
samples were placed in a plastic container and brought to EDI Engineering & Science's 
laboratory. Appropriate chain-of-custody documentation was maintained. Sludge boring 
log sheets for the 11 sample sites are found in Attachment D. 

Leachate was derived from the sludge samples following ASTM Method D 3987-81, 
Standard Test Method for Shake Extraction of Solid Waste with Water. The leachates 
from these analyses were analyzed for arsenic, barium, cadmium, chromium, lead, silver, 
copper, selenium, iron, manganese, mercury, nitrate, pH, and zinc. These parameters 
were chosen from the list of inorganic parameters which have primary or secondary 
drinking water standards (40 CFR 141.11 and 143.3) which are found in Attachment E. 
The leachates were analyzed using Method 200-289 from Standard Methods for the 
Examination of Water and Wastewater, 15th Edition, APHA, A WW A, GWPCF, 1980, or 

20515 - mck/WEC/51 



Mr. Mike Czuprenski 
June 26, 1987 

'Page 3 

Method 303 A-E from Methods for Chemical Analysis for Water and Wastes, 
USEPA60014-79-020, revised March, 1982. These results are found in Attachment F. 

The results of the analyses done on the sludge samples were then compared to the 
primary and secondary drinking water standards. Based on this comparison, the sludge 
has been determined not to be inert because the levels of manganese and lead exceed 
these standards;-As a result of these analyses, we will be evaluating our options under 
Michigan Act 641 andlwill be in contact with you by the end of July. Please call me or 
Jim Tolbert if you have any questions. 

Sincerely, 

ED~GINEIJ/i &S~lEN~E 

/ J1RA1 lJ f ~11 J 
Kathlyn D. Lynnes f I/ /01 

Manager, Regulatory Compliance 

KDL/mck 

Enclosures 

cc: Don Comfort 

20515-mck!WEC/51 
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A TIACHMENT A 

PROPOSED GRID 
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ATIACHMENT B 

PROPOSED SLUDGE 

SAMPLING LOCATIONS 
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A TI ACHMENT C 

ACTUAL SLUDGE 

SAMPLING LOCATIONS 
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ATIACHMENT E 

PRIMARY DRINKING WATER STANDARDS 

(40 CFR 141.11) 



Arsenic 
Barium 
Cadmium 
Chromium· 
Lead 

· Selenium 
Silver 
Mercury 
Nitrate (as N) 

ATIACHMENT E 

PRIMARY DRJNKING WATER STANDARDS 

(40 CFR 141.11) 

0.05 
1.0 
0.010 
0.05 
0.05 
0.01 
0.05 
0.002 
10.0 

SECONDARY DRINKING WATER STANDARDS 

(40 CFR 143.3) 

Copper 
Iron 
Manganese 
pH 

Zinc 

1.0 
0.3 
0.05 
6.5-8.5 
(pH Units) 
5.0 



AITACHMENT F 

CHEMICAL ANALYSIS OF 

SLUDGE SAMPLES 



··"· . 

04/28/87 04/28/87 04/28/87 04/28/87 04/28/87 04/28/87 04/28/87 04/29/87 04/29/87 
BORING 1 BORING 1 BORING 1 BORING 1 80RING2 BORING 2 !lORING 2 BORING 3 · DORINGJ 

Comtx)site Composite 
0.0-JS 5.0-6.0' 8.75' 95' 3. O' 6.25-7.25' 8' 0-4' 5.0-9.0' 

DETECTION 

PARAMETER -1dMIL J!l,'I!l; 

Arsenic <2.0 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Barium <1.0 <1.0 <1.0 <1.0 <l.0 <1.0 <1.0 <LO <1.0 1.0 mg/L 
Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 
Chromium <0.05 <0.05 <0.05 <0.05 <0.0.5 <0.05 <0.0S <0.05 <0.05 0.05 mg/L 
Lead <0.05 <0.08 <0.05 <0.06 0.21 0.11 <0.05 0.15 0.47 0.05 mg/L 
Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 ug/L 
Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 
Copper <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0! <0.01 <0.01 O.Dl mg/L 
Iron <0.01 O.ot <0.01 0.04 <0.01 0.02 0.02 <0.01 <0.01 0.01 mg/L 
Manganese 0.10 0.11 0.36 0.35 0.30 0.54 0.28 0.12 0.60 O.Dl mg/L 
Zinc <0.02 0.03 0.05 0.03 0.06 0.17 O.OI O.D3 O.Q7 0.02 mg/L 
Nitrogen, 
Nit.rate <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 

pH (after 

leaching) 7.34 7.56 7.24 7.59 7.47 7.50 7.31 7.68 7.36 --- Stnd. 
Units 



.... ' ,, .·,,• 

" - ' ........ . , . ~ ·r. 

04(29/87 rA{29/87 rA{29/87 04{29/87 04{29/87 04{)1',/87 04{28/87 04{28/87 04128/87 

BORING4 BORING4 BORING4 BORING 5 DORING 5 BORING6 BORING~ BORING§: BORING 6, 
Composite Composite 

0-8.0' 8.0-9.5' 95-10.0' 0-8.0' 8.0-9.2' 15' 5.0' 75 9.75' 
DETECTION 

PARAMETER LIMIT ~ 

Arsenic <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Barium <1.0 <1.0 <1.0 <1.0 <1.0 <LO <1.0 <LO <1.0 1.0 mg/L 

Cadmium <0.01 <0.0I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 O.QI mg/L 

Chromium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 

Lead 0.12 0.14 1.8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 
Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 ug/L 
Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 
Copper <0.01 · <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 
Iron O.Q2 0.04 <0.01 <0.01 <0.()1 <0.01 <0.01 <0.01 <0.01 O.Ql mg/L 
Manganese 0.42 0.29 <0.01 0.10 0.52 0.05 O.IO 0.17 0.16 O.Ql mg/L 

Zinc 0.08 0.03 <0.02 0.04 0,07 0.05 0.10 0.03 <0.02 0.02 mg/L 
Nitrogen, 
NitraLe <ll.!15 <0.05 <0.05 <0.05 <0.05 <0.05 0.28 <0.05 <0.05 0.05 mg/L 
pH Value 
aft.er leach 7.62 7.27 8.16 7.22 7.45 7.64 7.59 7.22 7.79 .... Stnd. 

UnilS 

. . 



•,' • ,•• •·· I .. ~. 

04/29/87 04/29/27 04/29/87 04/29/87 04/29/87 04/29/87 04/29/87 04/29187 04/29/87 
HORTNG7 f!:ORING7 BORING 7 BORING 8 BORING 8 BORING 8 DORING 9 BORING 10 BORING 11 

Composite Composite Composite Composite Composite 
0-0S 1.0-62' 6.2-65' a.JS 2.0-5.0' 55-6.0' 0-5.0' 0-5.0' 0-6.0' 

DETECTION 

PARAMETER LIMIT UNITS 

Arsenic <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Barium <1.0 <1.0 <LO <l.0 <1.0 <1.0 <1.0 <LO <1.0 1.0 mg/L 
Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 O.QI mg/L 
Chromium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 
Lead 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 
Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.SO 0.78 0.50 ug/L 
Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.06 0.01 mg/L 
Copper <0.01 <0.01 <0.01 <0.01 <0.01 <0.DI <0.01 <0.01 <0.01 0.01 mg/L 
Iron <0.01 <0.01 <O.Ol <0.01 <0:01 <0.01 <0.01 <0.0l <0.01 0.oI mg/L 
Manganese 0.05 0.21 <0.01 1.0 O.Dl <0.01 0.04 0.11 0.08 0.01 mg/L 
Zinc <0.02 0.02 O.o2 O.o4 O.o3 <0.02 O.o3 0.03 0.02 0.02 mg/L 
Niuogen, 
Niu-ate <0.05 <0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05 <0.05 0.05 mg/L 

pH Value 
after leach 7.64 7.56 7.75 7.55 7.61 7.49 7.69 7.69 7.65 --- Stnd. 

Units 

. ' 



SOURCE: REFERENCE NO. 50 



ATTACHMENT C 

Previous Analysis on the Sludge 
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I 
I CL~W HYDRO RESEARCH SERVICES 

-Water Management Division 
Clow Corporation 

Sampling and Analysis 

Sampling and analyses were performed by Hydro Research Services. 
Sampling took place on October 11, 1982. 

Personnel and equipment used in the collection and analyses of 
samples are presented in the Appendix. 

Both lagoons and drying beds were divided into four quadrants each 
(see Figures 2 and 3). A minimum of 3 core samples were taken in each 
quadrant and a composite of each quadrant made in a glass jar. Samples 
were then transported back to the laboratory for analysis. 

Samples were then logged in after delivery to the laboratory, 
assigned a laboratory number, mixed well, and then portioned for analy­
sis. 

"As collected" samples from each quadrant in each lagoon were then 
analyzed for : Total Chromium, Total Cyanide, Lead, and Nickel. 

The results of these analyses are presented in Table I. 

A composite of equal weights of sample from each 
made yielding a composite sample for each lagoon and 
samples were then analyzed for pH and Total Solids. 
sults). 

quadrant were then 
drying bed. These 
(See Table I for re-

The EP Toxicity procedure was then performed on these composite 
sludges. The EP Toxicity leachate was analyzed for the following para­
meters: Arsenic, Barium, Cadmium, Chromium-Total, Copper, Lead, Mer­
cury, Nickel, Selenium, Silver, Zinc, and Total Cyanides. Results of 
the above analyses are presented in Table II. 
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CLCW HYDRO RESEARCH SERVICES 
Wale( Management Division 
Clow Corporation 

408 Auburn Avenue 
Pon1iac, Ml 48058 

TO: Results of Analyses "As Collected" Sludge Samples Da~: 

' Table I 

Sample 
Identification: 

Chromium Lead Nickel Cyan l de Total Total, mg/kg Total, mg/kg Total, mg/kg Total, mg/kg So 11 ds, % 

West Lagoon 

Quadrant 1. 65 2.4 47 <0.5 
Quadrant 2. 200 32 120 <0.5 

I Quadrant 3. 68 <2 52 <0.5 
Quadrant 4, 73 3.6 58 <0.5 
Compos l te 

26.9 

East Lagoon 

Quadrant 1. 180 4.6 81 <0.5 
Quadrant 2. 160 6.2 90 <0.5 
Quadrant 3. 72 <2 45 <0.5 
Quadrant 4. 160 <2 72 0.6 
Composite -- 29.7 

• * All results reported on Samples as collected. 
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CLAW ~!& 
HYDRO RESEARCH SERVICES 
Water Man;::.,;:ement Division 
Clow Corporation 

408 Auburn Avenue 
Pontiac, Ml AB058 

TO: 
Results of Analyses "As Collected" Sludge Samples Date: 

Table I 

Sample 
Identification: 

Chromium Lead Nickel. Cyanide Total 
Total, mg/kg Total, mg/kg Total, mg/kg Total, mg/kg Solids,% 

South Drying Bed 

Quadrant 1. 180 <2 110 <0.5 
Quadrant 2. 220 <2 120 <D.5 

Quadrant 3. 200 <2 110 <0.5 

Quadrant 4. 200 4.9 99 (0. 5 

Composite -- -- -- -- 34 .8 

North Drying Bed 

Quadrant 1. 200 <2 100 <0.5 

Quadrant 2. 250 <2 140 <0.5 

Quadrant 3. 230 2.8 140 <0.5 

Quadrant 4. 220 <2 120 <0.5 

Composite -- -- -- -- 32.6 

.. 
*All results reported on samples as collected. 

~~ 

E.!! 
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CL~W HYDRO RESEARCH SERVICES 
Water Management Division 

408 Auburn Avenue 
Pontiac, Ml 48058 

Clow Corporation Results of EP Toxicity Procedure 

TO: 

Parameters: 

Arsenic 
Bari um 
Cadmium 
Chromium, Total 

Copper 
Lead 
Mercury 
Ni eke l 

Selenium 
Silver 
Zinc 
Cyanide, Total 

West Lagoon 
Composite 

<0.005 

<0.1 

0.05 
<0.02 

0.008 

0.25 

<O. 0005 

0.54 

<0.005 
0.02 

0.36 

<0.02 

pH Adjustment Information: 
final pH 7.1 

Dmls of 0.5 N Acetic Acid 
added per gm:- of sample 

4.0 

,·, l\11 ri,~111 ts reported In mC]/1. 

Table II 

East Lagoon 
C()llpos ite 

<0.005 

<0.1 

0.05 

<0.02 

0.005 

<0.05 

<0.0005 
0,45 

<0.005 
0.03 

0.19 

<0.02 

7.2 

4.0 

~ r. 

North Drying 
Bed Composite 

<0.005 

0.5 

0.05 

<0.02 

0.06 

<0.05 

<O. 0005 

0.88 

<0.005 

0.02 

0.62 

<0.02 

6.9 

4.0 

Date: 

North Orylng 
Bed Composite 

<0.005 

0.6 

0.05 

<0.02 

0.05 

<0.05. 

<0.0005 

0.60 

<0.005 
0.02 

0.39 

<0.02 

7.1 

4.0 

313 334-1630 
313 334-4747 

Average 

<0.005 

<0.33 

0.05 

<0.02 

0,06 

<0.05 

<0.0005 

0.62 

<0.005 

0.02 

0.39 

<0.02 

4.0 



CL~W HYDRO RESEARCH SERVICES 
Water Management Division 
Clow Corporation 

Data Analysis 

A linear regression analysis was performed on the results obtained 
from all EP Toxicity leachate parameters analyzed for according to U.S. 
EPA SW-846, Section 8.49-6. 

The results obtained by linear regression on the values of standard 
concentrations vs. observed· concentrations were calculated as a line 
slope and reported as a percent. 

All data obtained were well within specified limits, as few inter­
ferences were present. 
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ICL©W 
HYDRO RESEARCH SERVICES 
Water Management Division 
Clow Corporation 

Discussion/Summary 

The results of Table I demonstrate that this sludge 1s fairly consis­
tent with respect to those elements of concern analyzed for in the "as 
collected" waste material. 

Data presented in Table II clearly show that the lime neutralization 
process utilized here has been effective in stabilizing this waste mater­
ial even under EP Toxicity procedure conditions. Although the maximum 
allowable amount of acid was added during this test, the pH of the leach­
ate did not fall below 6.9. 

At no time did the concentrations of those elements of concern ex­
ceed EP Toxicity limits and, in most cases, these were below the limits 
of detection. 

In addition, the waste water effluent associated with this waste 
treatment process has been discharged to local water ways for a number 
of years. Monitoring data obtained over the last several years under 
the NPDES 0 permit system (Permit IMI001902) have shown an effluent consis­
tently within permit limitations. 

In suJTTTiary, it has been shown that this sludge does not meet the cri­
teria for which it has been listed as a hazardous waste material and, 
therefore, it should be delisted. 

This delisting will enable the Michigan Seamless Tube Division to 
more economically dispose of this waste material when the necessity ari­
ses for dredging of our lagoons and drying beds. 
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CL©W HYDRO RESEARCH ~tKv11..c, 
Water Management Division 
Clow Corporation 

Appendix I 

Sampling and analysis was performed by Hydro Research Services, 408 
Auburn Avenue, Pontiac, MI 48058. 

I. Sampling 
Collection: 
Dates: 
Method: 
Storage: 

A 1 an Hahn 
October 11, 1982 
Polycarbonate coring tube. 
Glass jar. 

II. Analytical Procedures 

A. Sludge Samples 

Metals analyzed followed Methods 8.54, 8.56 and 8.58 of 
.Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods, US EPA SW-846. 

Metals analysis was performed by Cecilia Vernaci and 
supervised by Linda Deans, General Laboratory Manager. 

Total cyanide was determined by Method 335.2, Methods fo~­
Chemical Analysis of Water and Wastes, 1979, 
EPA-600/4-79-020 performed by Nancy Campbell and Susan 
Scott; supervised by Linda Deans, General Laboratory 
Manager. 

B. EP Methodology 

The EP Toxicity was performed according to Section 7 
procedures as out 1 i ned in US EPA SW-846. 

All metals analyzed for were analyzed according to Methods 
8.51 through 8.54, and 8.56 through 8.60 of EPA SW-846. 

Copper and Zinc analysis followed Methods 220. 1 and 28g.l, 
respectively, of Methods for Chemical Analysis of Water 
and Wastes, 1979, EPA-600/4-79-020. 

All metals analyses were performed by Cecilia Vernaci and 
supervised by Linda Deans, General Laboratory Manager. 

Total cyanide was analyzed for according to Method 335.2, 
Methods for Chemical Analysis of Water and Wastes, 1979. · 
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CIL©W HYDRO RESEARCH SERVICES 
Water Management Division 
Clow Corporation 

Appendix Z Continued 

The EP extraction procedure and cyanide analyses were performed by Nancy 
Campbell and Susan Scott; and supervised by Linda Deans, General 
Laboratory Manager. 

C. Instrumentation 

Atomic Absorption Spectrophotometer: 
Instrumentation Labs Model IL-951 

UV-Visible Spectrophotometer: 
Bausch and Lomb Mode 1 88 

pH Meter 
Corning Model 110 

D. Personnel Qualifications 

See Appendix II 
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APPENDIX C 

PHOTOGRAPH LOG 



PHOTOGRAPH 1: Fuel Oil Tanks. 

PHOTOGRAPH 2: Oil and Lubricant Drum storage Area 
(New/unused Process Materials). 



PHOTOGRAPH 3: Sulfuric Acid Storage Tanks. 

PHOTOGRAPH 4: Bonderite Storage Tanks. 



PHOTOGRAPH 5: Neutralization Plant. 

PHOTOGRAPH&: surface Impoundments. 



PHOTOGRAPH a: Pilter Press. 



PHOTOGRAPH 9: Uncovered Berm Debris. 

PHOTOGRAPH 10: Uncovered Derm Debris. 



PHOTOGRAPH 11: Former HW Storage Area B (clean 
closed). 

PHOTOGRAPH 12: Empty,clean barrel storage area. 



·,..;,. ___ -. 

PHOTOGRAPH 13: Active waste oil storage tank and 
drums • 

... ,-,;;, -~·--· 

PHOTOGRAPH 14: Active waste oil storage tank an~ 
drums. 



PHOTOGRAPH 15: Former landfill waste pile (scrap 
equipment storage prior to 
disassembly and removal). 

PHOTOGRAPH 16: Former landfill waste pile. 



PHOTOGRAPH 17: Former landfill/waste pile. 

PHOTOGRAPH 18: surface Xmpoundment outfall culvert 
to Yerkes Drain. 



PHOTOGRAPH 19: New above-grade fuel and gasoline 
storage tanks. 

PHOTOGRAPH 20: Previous location of gasoline and 
diesel fuel OSTs (removed). 



PHOTOGRAPH 21: Previous location of gasoline and 
diesel fuel USTs (removed). 

~~ 

PHOTOGRAPH 22: One of three similar fuel oil 
interceptors for Yerkes Drain. 



PHOTOGRAPH 23: Yerkes Drain. 

PHOTOGRAPH 24: Plant outfall discharge into Yerkes 
Drain. 



PHOTOGRAPH 25: Northern sludge drying bed. 

PHOTOGRAPH 26: Northern sludge drying bed; southern bed 
is beyond berm shown. 



PHOTOGRAPH 27: Absorbant fuel oil boom on 
Yerkes Drain. 



APPENDIX D 

VSI FIELD LOG NOTES 
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APPENDIX E 

FACILITY FILE: SAMPLING RESULTS 
AND MONITORING DATA 



SOURCE: REFERENCE NO. 1 



STATE OF MICHIGAN RECEIVED 
NATURAL RESOURCES CO~M!SSION 

THOMAS J. ANDERSON 

FEB 2 2 1989 
WASTE MANAGEMENT DIV. 

•· 'ALENE J. FLUHARTY 
OON E. GUYER 
IY KAMMER 

..,TEWART MYERS 
uAVID !)_ OLSON 
RAYMOND POUPOAE 

JAMES J. BLANCHARD, Governor 

DEPARTMENT OF NATURAL RESOURCES 

A1026 
8 'BB 

Mr. Donald Comfort, P.E. 
Engineering Manager 
Quanex Corporation 

STEVENS T. MASON BUILDING 
P.O BOX 30028 

LANSING, Ml 46909 

DAVID F. HALES. Director 

February 9, 1989 

Michigan Seamless Tube Division 
400 McMunn Street 
South Lyon, Michigan 48178 

Dear Mr. Comfort: 

Subject: Closure of Surface Impoundments 
Quanex Corporation, Michigan Seamless Tube Division 
MID 082 767 591 

The Waste Management Division (WMD) of the Michigan Department of Natural 
Resources (MDNR) has reviewed the information that Quanex Corporation 
submitted on February 3, 1989, regarding the surface impoundments at the 
facility. Based on a review of the lime stabilized waste pickle liquor 
sludge (LSWPLS) analytical results, the WMD hereby approves the Type II 
waste classification for the LSWPLS. Quanex Corporation may excavate 
down to the soils that underlay the roughing and finishing surface im­
poundments only, and must dispose of the LSWPLS from the surface im-· 
poundments at a licensed Type II solid waste management facility. If you 
contemplate disposing of this material at a facility located outside of 
Oakland County, you must first contact the receiving county's Solid Waste 
Planning Agency to verify that disposal of out-of-county waste is allowed 
under the county's solid waste management plan. 

The soil and sludge containing debris that is located Jn the impoundment 
berms must be left in place, pending MDNR authorization for proper 
disposal. Any soil and sludge containing debris that is encountered 
during further excavation of the LSWPLS from the roughing and finishing 
surface impoundments must also be left in place. 

Quanex Corporation must notify Waste Management Division 
staff (313-344-4670) and Lansing Hazardous Waste Permits 
(517-373-2730) at least two days prior to the initiation 
excavation and removal. 

Detroit District 
Unit staff 
of sludge 

/ 



Mr .. Donald Comfort -2- February 9, 1989 

If you have any questions, pl ease contact Ms. Ronda L. Ha 11 of my staff 
at 517-373-9548. 

Sincerely, 

/I ~~ (.;L----- =;: 
Alan J. Howard, Chief 
Waste Management Division 
517-373-2730 

cc: Ms. Marilyn Sabadaszka, U.S. EPA 
Mr. Richard Traub, U.S. EPA 
Mr. Kenneth Burda, DNR/C&E File 
Ms. Ronda L. Hall, DNR 
Ms. Lynne King, DNR 



SOURCE: REFERENCE NO. 3 



' 

Quanex Corporation Michigan Seamless 
Tube Division Michigan Seamless Tube Division 

400 McMunn 
Sr von, Michigan 48178 
(3 ·8117 

1- ,::-g .. ~d. 

Ms. Catherine Schmitt 
Environmental Quality Analyst 
Southeast Michigan Field Office 
Surface Water Quality Division 

September 14, 1989 

Michigan Department of Natural Resources 
505 W. Main St. 
Northville, Michigan 48167 

RE: Your Letter of August 22, 1989, Notice of Non-Compliance 
Quanex MI 0001902 

Dear Ms. Schmitt: 

First of all, I apologize for my failure to submit a written ex­
planation of our non-compliance for the incidents cited in your 
letter of August 22, 1989. This was due to my misconception that 
minor variances of one or two days out of the month did not require 
a written explanation. 

During the month of January (which is one of the months cited in 
your letter) I did submit a written explanation attached to the 
MDR. I did so because we were consistently out of compliance for 
a significant period during the month and felt it required an ex­
planation. I have attached a copy of that letter for your review. 

The February 8 letter addresses the primary source of additional 
solids introduced to the system which periodically put us out of 
compliance. We try to stagger these cleanings as well as the re­
lease of spent pickle liquor in order to minimize the degree of 
fluctuation in solids content. Occasionally, however, operations 
personnel, and there are several involved, fail to regulate the 
tank discha~ge properly or sometimes production associated problems 
contribute to abnormally high usage of the materials contributing 

'/ 
O{ 
/ I 

to the solids i.e., zinc and phosphorus and the result, unfortunately, 
is non-compliance. The out-of-compliance period is seldom more 
than one day per month and is rarely, if ever, longer than one 
day or more than 30 to 40% over specification as delineated below. 

Violation Incidents 

December, 1988 

Dec. 8 Suspended solids qualitative over 21% 
Dec. 19 Suspended solids quantitative over 30% 

! 



Ms. Catherine Schmitt 
September 14, 1989 
Page Two 

January, 1989 

Please see attached letter dated February 8, 1989 

February, 1989 

February 13 Suspended solids qualitative over 30% 
February 13 Suspended solids quantitative over 14% 

March, 1989 

March 20 Suspended solids qualitative over 37% 
March 20 Suspended solids quantitative over 27% 
March monthly average phosphorus qualitative over 8% 

May, 1989 

Monthly average phosphorus qualitative over 12% 

June, 1989 

Monthly average phosphorus qualitative over 20% 

August as submitted September 8 (not included in your letter) 

August 7 Suspended solids qualitative over 17% 

I can certainly understand your concern over our non-compliance 
in view of our past record of practically never being out of com­
pliance and I'm sure that it must appear to be flagrant disregard 
of our responsibility, because of our ability to be within com­
pliance year after year. Let me assure you that this is not the 
case and if anything we are much more cognizant of all the factors 
affecting the process than ever. As you know, we were forced to 
abandon our impoundments in October of 1988. At this time, we 
installed claricones and filter presses to replace the impoundments. 
Previously if we were out of compliance for one day the effluent 
remained on our property in a 5 million gallon mixing zone, so 
to speak, for approximately 5 days and was well within specification 
before discharge. However, with our present system, it is discharg­
ed immediately. Moreover, the laboratory sample is analyzed the 
day after discharge which makes it impossible to correct quality 
problems on less than a one day cycle, with the exception, of course, 
of quality problems that can be determined visually. Similarly, 
under our,previous system, we had three to four days to correct 
a problem within the lagoon system if necessary after receiving 
the lab analysis of the sample. 

Another factor contributing to our qualitative problems is the 
fact that our volume of flow is down considerable through our new 
system due to capacity limitations of our clarifiers. Our process 
solids are the same per ton of steel produced as before so we simply 
have the same volume of non-captured solids being discharged in 
a smaller volume of water. 

J 



Ms. Catherine Schmitt 
September 14, 1989 
Page Three 

Please let me assure you that we are doing everything possibl·e 
to tighten the control over the influences upon our water quality. 
We are still improving our polymer system in an effort to capture 
more of the solids. 

Hopefully the foregoing will be sufficient explanation of the permit 
violations cited in your letter. In the future, I will submit a 
letter of explanation for all incidents of non-compliance regardless 
of the magnitude or frequency, if you so desire. 

Sincerely, 

QUANEX CORPORATION 
Semaless Tube Division 

cc: 

w. v. 
Plant 

Mr. Roy Schrameck, District Supervisor 
J. J. Yetso 
c. D. Simpson 
D. F. Comfort 
L. E. Ledbetter 
R. E. Misslitz 

Attachment: Copy of letter dated February 8, 1989 

J 
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STATE OF MICHIGAN 
DEPARTMENT OF NATURAL RESOURCES 

WATER RESOURCES COMMISSION 

IN THE MATTER OF: NPDES PERMIT NO: MI0001902 
. NNC No. NC-08-89-05-021D 

Quanex Corporation 

NOTICE OF NONCOMPLIANCE 

TO: Quanex Corporation 
400 McMunn 
South Lyon, Michigan 48178 

Attention: Mr. w. v. Merchant, Plant Engineer 

'" 

' 

PLEASE BE ADVISED that we have sufficient information to 
believe that the Quanex Corporation has failed to comply 
with the terms and conditions of their National Pollutant 
Discharge Elimination System (NPDES) Permit No. MI0001902. 

• PURSUANT to the terms of the NPDES Permit (Part I, Section 
A.l Effluent Limitations and Monitoring Requirements) 
the discharge from your facility, to the Yerkes Drain via 
outfall 001, is limited for the following parameters: 

Effluent 
. characteristics 

Total Suspended Solids 

Total.Phosphorus 
I 

Discharge Limitations 

Daily 
Maximum 

30 mg/1 
270 lbs/day 

Monthly 
Average 

20 mg/1 
llOlbs/day 

0.25 mg/1 
2.3 lbs/day 

FURTHER, PURSUANT to the terms of the aforementioned permit (Part 
II, Section A.l Duty to Comply) all discharges authorized 
herein shall be consistent with the terms and conditions of 
this permit. The discharge of any pollutant identified in 
this permit more frequently than, or at a level in excess of 
that authorized, shall constitute a violation of the permit. 

J 
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BE ADVISED that the Quanex Corporation has had several violations 
of their NPDES Permit as indicated in your facility's 
Discharge Monitoring Reports. The violations are as 
follows: 

VIOLATION PATE 

December 1988 

January 1989 

.. 

February 1989 

March 1989 

May 1989 

June 1989 

PARAMETER 

Suspended Solids 

Total Phosphorus 

Suspended Solids 

Total Phosphorus 

Suspended Solids 

Total Phosphorus 

Suspended Solids 

Total Phosphorus 
• Total Phosphorus •, • 

Total Phosphorus 

REPORTED VALUE 

39.00 mg/1 
326.93 lbs/day 

0.28 mg/1 

39.00 mg/1 
292.73 lbs/day 

0.41 mg/1 

39.00 mg/1 
309.00 lbs/day 

0.28 mg/1 

41.00 mg/1 
341. 94 lbs/day 

0.27 mg/1 

0.28 mg/1 

0.30 mg/1 

IT IS THEREFORE DIRECTED that the Quanex Corporation immediately 
return to compliance with the requirements of the NPDES permit. 

IT IS FURTHER DIRECTED that the Quanex Corporation submit a written 
report to the Surface Water Quality Division District Office 
on or before September 18, 1989. This report must include: 

1) A detailed explanation of the reason for the violations cited 
above. 

2) An explanation of the steps,that will be implemented to 
prevent future NPDES permit violations. 

PLEASE BE ADVISED that further administrative remedies will be 
instituted for continued failure to comply with the 
terms of your NPDES permit or this notice. 

J 
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Date Issued: bugust 22. 1989 

WATER RESOURCES COMMISSION 
DEPARTMENT OF NATURAL RESOURCES 

?Ms~~sor 
surface Water Quality Division 
Northville District Office 

ADDRESS FOR FURTHER CORRESPONDENCE 

~S~h·m~~Nill± .. 
Environmental Quality Analyst 
Surface Water Quality Division 
505 w. Main Street 
Northville, Michigan 48167 

cc: Frank Baldwin(Val Harris, compliance and Enforcement 
File-Quanex Corporation 

t,•· 
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Mr. Dave Slayton 
September 22, 1988 
Page 2 

A list of constituents which were measured above the mean background level and above 
their detection limit during the third quarter of 1988 are listed below by well. Due to the 
low calculated mean background values, most of the constituents measured above their 
detection limits are automatically above their mean background value. 

MEASURED 

WELL NUMBER CONSTITUENT CONCENTRATION 

6A *I, 1-dichloroethane 42ppb 
6A *arsenic 7.9 ppb 
llA * 1, 1-dichloroethane 3.7 ppb 
l lB 1, 1-dichloroethane 3.0 ug/1 
1 IB arsenic 4.0 ug/1 
llD arsenic 6.3 ppb 
12B arsenic 7.1 ug/1 
13B arsenic 5.4 ug/1 

Constituents with an asterisk (*) in front of them were also above the mean of the 
background data during the se.:ond quarter 1988 sampling. Analyses of these 
constituents are statistically compared to background in Attachment F of this letter, and 
will be discussed later. The other five constituent well pairs will be resampled three 
times. This sampling is currently scheduled for November 7, 1988. Data from these 
samples will be combined with this data from the third quarter of 1988 to statistically 
compare the current concentrations to background data using the t-test with continuity 
correction. This statistical test is described in Section 6.2 of the Ground Water Quality 
Assessment Program dated April, 1986, revised July, 1986. 

If the concentration of a constituent in a well measured during the second quarter of 1988 
was above the mean background concentration, and above the detection limit, and if that 
parameter was not compared to background data in the second quarter, then that well was 
sampled three times during this quarterly sampling. The three resulting samples were 
each analyzed for the specific detected constituent. The results of these analyses along 
with the data from the previous quarter are presented in Attachment D. Only the first of 
the three new samples is reported in the overall analytical results in Attachment B. 

Attachment E includes the five statistical comparisons of the downgradient samples to 
the background data from well 1. The statistical test that is used checks the the null 
hypothesis: 
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UNITED ST-HES ENV1RONMENTAL PROTECTION AGENCY 
Wll'C!-liNG-C:\i :C C <0460 

~r. DonalJ Co~fort 
En-3 i ,1eer i n,i '1ar,age r 

,,,,QuaneX"Cor,;:,orat ion·· • 
400 McMunn Street 
south Lyon, Michigan 

Dear Mr. Comfort: 

4 8178 

The Per~its and State P~ogra,ns Division has completed a 
review of your February 5, 1986 petitions (#0633A and #06338) 
which requei;t the exclusion of the liquid portion of your 
treatment plant effluent, classified as EPA Hazardous Waste No. 
K062. At your request, your original petition (#0633) was 
divided into two parts subsequent to its submittal. The K062 
treatment plant effluent was made the subject of petition 
#0633A, and two surface impoundments containing tbe K062 
treatment pJ aot effJ nent were made the subjects of petition 

~#06338. Based on the evaluation of ground-water monitoring data 
received from State and EPA Regional authorities and collected 
during the Delisting Program's spot-check sampling visit 
(August 26, 1987) to your facility, ~e will recommend to the 
Assistant Administrator for Solid waste and Emergency Response 
that both petitions be denied. 

In order for EPA to grant an exclusion, the Agency must 
determine that a petitioned waste will not pose a significant 
threat to human health and the environment. We believe that 
assessing the potential for hazardous constituents to migrate 
from the waste into the environment' is necessary to our deter­
mination. While we typically use models in this assessment, we 
believe ground-water monitoring data from an adequate well 

· system provides important additional information regarding a 
petitioned waste's impact on the environment. 

• After reviewing ground-water monitoring results for wells 
that monitor the two surface impoundments,•we determined that 
the wastes contained in the surface impoundments (i.e., the 
subject of petition t0633B) may be contributing to ground-water 
contamination. Specifically, ground-water samples collected 
from wells that monitor the surface impoundments contained 
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l1az!rdous constituents at c~ncentr~tions ex~ee~jng the health­
bas2d levels used 1, del1st1ng dec101on-ma!;1ng-. Ledd, 
chromium, and tric~loroethene were Jetected in ~PA spot-check 
samples from downgradient wells at the Quanex facility, wliile 
lead, sele~ium, ~nd l,l-dic~loroetha11e were detected 1n 
ground-~ater sa.nples collected by Quanex. One ground-water 
sa~ple collected by the Micnlgan Department of Natural ~esource~ 
also documented the presence of 1,1-dichloroethane in the ground 
water at a downgradient well. The ground-water monitoring data 
of concern are presented in Enclosure I. 

In addition, you have indicated that the surface 
impoundments received the K062 treatment plant effluent (i.e .. 
the subject of petition #0633A). Therefore, we believe that the 
petitioned treatment plant effluent,' which has been managed in 
the on-site surface impoundment, may have also contributed to 
the ground-water contamination documented at this facility. Aa 
such, we feel that it would be inappropriate to grant an 
exclusion for a waste which has been shown to have the potential 
to adversely affect ground water. 

Based on our consideration of the ground-water monitoring 
data from this facility, we do not believe that this data 
adequately supports an exclusion, and so we will recommend to 
the Assistant Administrator that proposed denial decisions for 
these petitions be published in the Federal Register. 

It is our practice to give petitioners the option of 
withdrawing their petitions to avoid publication of a negative 
finding in the Federal Register. If you prefer this option, you 
must send us a letter within two weeks of the date of receipt of 
today's correspondence, withdrawing your petitions and 
indicating that the petitioned wastes are considered hazardous 
and will be managed as such. This letter should be forwarded 
to: 

Mr. Jim Kent 
U.S. Environmental P~otection Agency 

.Office of Solid waste, Mailcode OS-343 
401 M Street, S.W. 
Washington, D.C. 20460 

If you choose not to withdraw your petitiDns, we will recommend 
that a denial notice be published in the Federal Register. 

!/ See "Docket Report on Health-based Regulatory Lev~ls and 
Solubilities Used in the Evaluation of Delisting 
Petitions," June 8, 1988, located in the RCRA public 
docket. 
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If you have any questions reyarding our decision, please 
co11tact Mr; Scott :111 id oE 'llf staff at (202) 382-4 78J. 

Enclosure 

cc: Wayde Hartwick, Region V 
Allen Debus, Region V 
Bill Miner, Region V 
Dave Slayton, MDNR 
Jenny Utz, SAIC 
Jim Kent, EPA HQ 
Scott Maid, EPA HQ 

Sincerely, 

Bru~e R, Weddle, Director 
Permits and State Programs Division 



Parameter 

Health­
Based 
Level Well # Concentration (mg/1) Date Sampled 

1-Dichloro­
ethane 

0.00038 l* <0.002 (upgradient) 

Lead 0.05 

Chromium 0.05 

Selenium 0.01 

llA 

llB 

14A 

148 

l* 
2 

llA 
15A 
16A 

l* 
15A 
16A 

l* 

2 
12A 

0.006 
0.003 
0.0099/0.0052/0.0047** 
0.0041 
***/0.0018/<0.0010**+ 
0.006 
0.004 
0.0021/0.0022/0.0023** 
0.0061 
0.0053/0.0055/0.0052** 
0.0040 
0.0035 
0 0 0011 I 

0.0012/0.0014/0.0011** 
0.0012 ~ 
0.0011 

0.02 (ufgradient) 
0.06 
0.11 
0.22 
0.14 

0.005 (upgradient) 
0.090 
0.13 

0.0024 (upgradient) 

0.017 
0.010/0.011/0.011** 

10-17-86 (QI 
5-18-87 (Q) 
8-18-87 (QI 

11-12-87 (Q) 
2-10-88 (Q) ++ 

10-1 7-86 (Q) 
3-11-87 (Q) 
5-r0-01 <ol 
8-18-87 (Q) 

11-12-87 (Q) 
2-10-88 (MI) 
2-10-88 (Q) 
8-18-87 (Q) 

11-12-87 (Q) 
2-10-88 (Q)++ 
8-18-87 (Q) 

6-20-84 
9-27-84 (Q) 
8-26-87 (EPA) 
8-26-87 (EPA) 
8-26-87 (EPA) 

3-14-84 
8-26-87 (EPA) 
8-26-87 (EPA) 

2-10-88 
(dissolved) 

9-27-84 (Q) 
2-10-88 (Q) 

Trichloro­
ethene 

0.005 l* <0 .002 (upgradient) 

(EPA) 
(MI) 

( Q) 

* 

** 
*** 

+ 

++ 

16A 0.0069 

EPA Delisting Spot Check Data 
Michigan Department of Natural Resources (MDNR) Data 
Quanex Data 

8-26-87 (EPA) 

Maximum values from Well 11, the upgradient well, shown 
for comparison. 
Values represent results of replicate analyses. 
Sample vial broke during log-in. 
Average of replicate samples exceeds delisting health-based 
level 
MDNR value <0.0010 
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ATTACHMENT B 

ANALYTICAL RESULTS FROM FIRST QUARTERLY SAMPLING IN 1988 

QUANEX CORPORATION, MICHIGAN SEAMLESS TUBE DIVISION 

,·~.t-::-~Jptfr.';:'",!-.:~~~t-~ 

' 

SAMPLED ON FEBRUARY 10, 1988 '-.! 

(Metal analyses for monitoring well 14A and 16A sampled on 2/17/88 

due to defective filter during initial sampling) 

1,1-Dichloroethane 
Arsenic 
Barium 
Cadmium 
Copper 
Chromium 
Lead 
Selenium 
Silver 

*Conductivity (Field) 
pH (field) 

1,1-Dichloroethane 
Arsenic 
Barium 
Cadmium 
Copper 
Chromium 
Lead 
Selenium 
Silver 

*Conductivity (Field) 
pH (field) 

Uni ts 

ug/l 
ug/l 
mg/1 
mg/1 
mg/l 
mg/1 
mg/1 
ug/1 
mg/l 

umhos/cm 
standard 

Units 

ug/l 
ug/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
ug/1 
mg/1 

umhos/cm 
standard 

Detection 
Limit 

1 
2.0 
0. 1 
0.01 
0.01 
0.05 
0.05 
2.0 
0.01 

5 
NA 

Detection 
Limit 

1 
2.0 
0 .1 
0.01 
0.01 
0.05 
0.05 
2.0 
0.01 

5 
NA 

< - Not detected at the indicated detection limit. 
IIA - Not analyzed. 
* - Temperature adjusted. 

** - Somnle vial broken upon log-in. 

Well 
1 

<1 
(2.0 
0.31 

(0.01 
<0.01 
(0.05 
<0.05 
2.4 

(0.01 
1, 7 45 
7.32 

M.W. 
13-A 

(1 

(2.0 
0.57 

<0.01 
<0.01 
<0.05 
(0.05 
<2.0 
<0.01 
2,161 

7. 15 

Well 
11-A 

** 
2. 1 
0.47 

(0.01 
(0.01 
<0.05 
(0.05 
<2.0 
(0.01 
1,758 
7.57 

M.W. 
13-B 

<l 
5.5 
0.26 

(0.01 
<0.01 
<0.05 
(0.05 
<2,0 
(0.01 
1 , 799 
7.25 

Well 
11-B 

3.5 
4.0 
0.32 

<0.01 
<0.01 
<O. 05 
(0.05 
<2.0 
<0.01 
1,676 
7.42 

M.W. 
14-A 

1. 2 
6.6 
0.26 

(0.01 
<0.01 
<0.05 
<0.05 
(2.0 
<0.01 
1, 714 

7.28 

M.W. 
11-D 

(1 
6.0 
0.34 

(0.01 
<0.01 
(0.05 
(0.05 
(2.0 
(0.01 

859 
7.43 

M.W. 
16-A 

<l 
(2.0 
0.32 

<0.01 
(0.01 
<0.05 
<0.05 
(2.0 
(0.01 
1,638 
7.37 

M.W. 
12-A 

(1 
<2.0 
0 .15 

(0.01 
<0.01 
(0.05 
(0.05 

10 
(0.01 
1,212 
7.66 

Field 
Blank 

(1 

<2.0 
<O .10 
(0.01 
(0.01 
<0.05 
<0.05 
(2.0 
(0.01 

NA 
NA . 

M.W. 
12-B 

(1 

8.0 
0.27 

(0.01 
<0.01 
<0.05 
(0.05 
(2.0 
(0.01 
1,550 
7.41 

Trip 
Blank 

<l 
<2.0 
<0.10 
<0.01 
<0.01 
(0.05 
<0,05 
<2.0 
<0.01 

NA 
NA 
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~:,-1 DIIR 
EDI 

HH-llA DIR 
EDI 

H,-llB DNR 
EDI 

H'HJA DNR 
EDI 

MX-lJB DNR 
EDI 

HW-H! DNR 
EDI 

Co1;arlson of DI! atd Co1paa1 (EDI) Lib Results 
Quanex Corp. - Ftb. 10 1 1983 

1.1 DCE As Bi Cd Cu Cr Pt pP. C0~idt1ct. 
-------- ------ ------ ------ ------ ------ ------ ------ ----------

t;/1 ug/1 ~g/1 .,/1 tg/1 .g/1 •,fl so u;:;fics/c~ 
-------- ------ ------ ------ ------ ------ ------ ------ ----------

I!. 0 LO 0.031 1 C. 02 !0.02 !0.05 KO. D:1 6.50 l , ~· 3 :} 
t!. 0 12.0 0. J 10 KO.01 KO. 01 ! 0. 05 K0.05 7.32 l F 14 5 

[ I. 0 3. l 0. 012 KO. 02 KO. 02 [0.05 ! 0. 05 6.80 1, 12 0 
2 .1 o.m KO.01 KO.Ol K0.05 ,. 0. 0 5 7. 57 I , 158 

l. 0 ·u 0. 022 lO. 02 KO. 02 KO. 05 K0.05 6.80 1 , 6 SO 
J. 5 u 0. 320 KO. 0 I KO. 0 I K0.05 l O. 0 5 7 . 4 2 1, 616 

ll.O !2.0 0 .125 r.o. 02 KO. 02 ! 0. 05 KO. 05 6.60 2, 200 
r.1.0 ! 2. 0 0. 510 KO.01 ID.OJ l O. 05 KO. 0 5 1. 15 2. 161 

11.0 l. 0 0. 01E K0.02 10.02 ! 0. 05 KO. O 5 6.80 1, 6 4 5 
II. 0 5.5 0.260 K0.01 f.0.01 !0.05 KO. 0 5 1.25 1 , 199 

Kl.O 6.6 0 .118 !0.02 K0.02 K0.05 K0.05 6.60 1, 660 
I. 2 6.6 0.260 KO.01 KO. 01 K0.05 K0.05 1.28 1, 1H 

! - Jess than 

I - sa,ple vial broken upon Jog-in 
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SCAN 1 - PURGEABLE HALOCARBONS 

COMPOUND 

Vinyl chloride 
Bromomethane* 
Chloroethane* 
Trichlorofluoromethane* 
1,1-Dichloroethene 
Methylene chloride* 
trans-1,2-Dichloroethene 
l,1-Dichloroethane* 
cis-1,2-Dichloroethene 
Chloroform* 
1,1,1-Trichloroethane* 
Carbon tetrachloride* 
1,2-Dichloroethane* 
Trichloroethene 
1,2-Dichloropropane* 
Bromodichloromethane* 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane* 
Tetrachloroethene 
Dibromochloromethane* 
Chlorobenzene 
Bromoform* 
1,1,2,2-Tetrachloromethane* 

DETECTION 
GIMJT_Li,g/JJ 

5.0 
5.0 
5.0 
5.0 
l. 0 
5.0 
1.0 
1.0 
1.0 
l. 0 
1.0 
1.0 
1.0 
1.0 
1. 0 
l. 0 
1.0 
1. 0 
1.0 
1. 0 
1. 0 
5.0 
1. 0 
1. 0 

* Compound not confirmed by second independent 
technique. 

SCAN 2 - PORGEABLE AROMATIC HYDROCARBONS 

COMPOUND 

Benzene 
Toluene 
Ethyl benzene 
Xylene isorn,•·,rs 

DETECTION 
LU'.UJ: .. ( i,g/1) 

l. 0 
1.0 
1.0 
1.0 
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ENVIRONMENTAL lA80RATORY 

ANALYSIS REQUEST SHEET 

9~e l-o~L 

Not £.zciecJP A 
11111 AFffl J4RNING fl'n' 

YES I NO ·· '..IFO ON BACK 
11i111111111111~!llllllll!lllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllillllilllillll 

D~~ERI ~-~-~-:-~1~-~ ~~~~ -------- PRIORITY --~- :~c~~~E:y __ /6_~ :~~~ -~-1 _e __ !__~ --~l-~-~~--~ 
111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
SU8HITTER I \ DISTRICT t':, CONTACT PERSDNL t)m PHONE · 
D!VIS!DN lt-J.tl~ OR OFFICE ~-~-£~-~-~---- FOR QUESTIONS ___ \?: _______ ':-?_~------ t'5 '1 I - ~:)_;i_:_1.J_.x)_ 
=======================================================================================================================-====-= 

~~~~~~~N SJtij_\_:_t~f:_:~~~~: _: _: _:_: _ :_: _:_: _: _: _: co~~Ec~w\l l :Sl°'j.W'\ TR;~s ----------------
==============================================================~=====================================================----------

:SAMPLE: SAMPLE COlLECTEO 
IHUHBER: FJELD JO OR DESCRIPTION : 'IY/MH/DD : HH:HH : (\AMPLE JNFD~A)JON , . : 
----------------------------------------------------------· ------- _____________________ Q t'<----------~ c. _ wr. ;t _________ _ 

: 01·:l"\w~ :zgoz.10:11LJ-'5: > is /??g(; 
___ ..; ___ : : : I I i ! : : : : l l : : : : : : : 1 1 : : : : :--------------------------!Q.~----··------------------=-- ·-----------

02 :Pi~n1~-------------------,:'3'go1,10:1325 0.'b llZC) 
---~;--;K~-h1t :_ :_ 1 - 1 _: - : _: _: _: _: _ 1 - : _: - : - 1 - : - 1 _: - : -:--------------;-{s35;--~-~cf?-----------T---~1,:1 _________ _ 
-------: l : : l : 1 : : l : : : : : : l 1 : : : : : : : 1 :~-~-Q~!_Q __________________________________ (e __ ::_. _________ _ 

o, :f{ir1sf\ ____________________ :s :/230 ro.0 z.zr,ir, 
---~;--:~-~-i~e,-: _: _: _:_: _:_: _:_:_: _: _: _: _: _: _ :_: _: _: _ :--!gt~0-:-,-z3-5~--0-.-ci------------rc;Ll_g---------; 
========: _: _: _: _: _: _: _: _: _: _: _: _ 1 _: _; - : _: _: _: _: _: _: - : _: _: _: _ t~:::;:;:;:;::;:;:Q::::::::::;:;:;:::::::::;:::;;;::::::;:;:;::::::;:;::;;::::::;:;::;::;:;::;: :~·:c;:::::;:;;:;:::::::;;: 

GENERAL CHEMISTRY 

DO Diss Oxrqin •• ; l 2 3 4 5: 
------------------ . -----------: -K-1 
6N o-Phas N02- ••• 

Residue SS •••• 
Residue TDS •• , 
0 0 I IO O 0,0 0 0 0 I I IO 

BOD Tot 5 day 
BOD Carb 5 day 
I It I IO O O O O O I I I I 

l 2 3 4 5 : GN I : 
l 2 3 4 5 
1 2 3 4 5 
l 2 3 4 5 
I 2 3 4 5 
l 2 3 4 5 
l 2 3 4 5 

-------------------------------,-L-! 
GA COD ........... I 2 3 4 5 

TDC ••••••••.•• l 2 3 4 5 
ND3•N02, NH3 I 2 3 4 5 l6A2: 
Y.JEL N, Tot P 1 2 3 4 5 

··············· 1 2 3 ; 5 
-------------------------------:-M-: 
66 Pheno!ics ...... J.2.3.4.5: 
--------------------------, ---- :-N-: 
~ Total CN ....... l.2.3.;.,: 

Free CN ••.•..•• 1.2.3.4.S l 
----------------------------- ·-:-P-: 
BC Fecal Coli ..... J.2.3.4.c: 

Total Coli ••• :.1.2.l.4.;: 
-------------------------------1-0-: 
CA Chlorophyll .••• J.2.J.;.,: 

OP.GANI CS 
===============================;=?.=: 

@ii Halacarbans 2 l 5 
@ 12 Aro,atic HC I _ , 

5 : 
-------------------------------1-s-: 
ON 13 Chiara HC + 

Pest I PCB •. l 2 l 4 5 
............... 12345 

-------------------------------:-T-: 
OB GC/HS Base Neut I 2 l 4 5 : 

· ............... 12345: 
-------------------------------:-u-: 
DA 18 Phenols •••. l 2 J 4 5 : 

............... 12345: 
-------------------------------:-v-: 
06 Qi l ~ Grease •. 1 2 3 4 5 : 

----==----==-=--====---============= 
• • • 1 :PECIAL REQUESTS••• 1 

----================================ 
... .. ....... .. 2 , 4 5 
......... .. .. 2 4 ' ........ ....... I 2 ' 4 5 
.... ······· .... I l 5 
.... .. . .. .. I a 4 5 . .. 
............ .. 2 3 4 5 
............ .. 2 l 4 5 

INOH6ANIC 

MA Total M,tals .......... '· ,: l ·I 5 : 
@ Diss-Field Filtered •• C:Cz.JJ:::D: 

MD Diss-Lab Filtered •••• : ! ; 3 4 5 : 

: l'IA 1 l 
CdCrCu~iPbZn •••• 1?14 IM21 
Ca Hq Na K ... , • , ..... m· ; l 4 

<@co Li@ .......... 1T1 4 :MAJ: 
At®ae Mo Ti V .. ... I -~--3-4-5' M4: 
....................... 12345 
H~ - fic:-rtity , .......•. ·, ; 1 4 5 I 
@- Arsenic . , ....... (]JjJJ) 

Se Seleniun .....•..• 1 ~ J 4 5 : 
Sb Anti,any •••• , ... , 1 4 5 

LOW LEVEL A1 •.•• , ••••• 
Cd .......... . 
Cr Cu I,: Pb •• 

'I " ,I 5 

' l I 5 
:, 3 4 5 
~'345:t!Fl: 

l , 3 • 5 
---------------------------------------:-Y-1 

C0 ,H, Cocductar.ce .....• I j:_1_·1 5 iMNI: 
Cl, 504, Tola!,: ..• (f1_-.Ll])MN2: 
hC03- C01• •......••. <l_~MNJi 
c~·+o ........... 1 1 ~ s 
Ft~ortde ....... ~ 3 4 5 

2 3 4 5 
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4/87 EHVIRONMEHTAL LABORATORY 1\1115AFtr(;iR~Iks llif· 
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111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111.-., 
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llllllllllillllllllllllllllllllllllllllllilllllllllllllllllllllllllllllllllllllllllllllllllillllllllllllllllllllllllllllllllll 
SUBMlTTER DISTRICT p L CONTACT PERSON f?m PHONE 
DIVISION W~S) OR OFFICE \l\<l ___ f.U~:.'-\.:t) FOR QUESTIONS _lc-11; _______ _0_r)L___ 15;1 I - _s.1_3-_-__ ;_1_~_Q 
== == ======= • ======= === === ======= ========= === = == == ==== == == = === == == == == === == === == == = ===== == =======--~-= ~=== == == === = == ===== = = === == = = ~~::;~~:,?~-~; L ;-;~'.-~; ~-:-~!-:-;-;-;-;-;-;-;-;-;,.,,::~~'.~0-0!:i~)'°±iQ~R:~:. -----·----------

~~;~=~-!:~:?:~:~-~~:;~~;;~~~;-~~-~~~:~:~~::::::::: __ ~: fA~'.~;;~ent -~~r~~B-~-f ~~~~/D _____ _ 
SAMPLE \ ~ -h than above _,.,,,),_\Jn~ ____ g ____ \.Q_,,,&L .. ___________ _ 

~=~~RK'..P--~~-fu. M ____ ~1.t_ckl9.g_~_1o_;s~s:~\. __ .. of ficel """ -~Sl~------------------···----------
:SAMPLE: SAMPLE COcLECTEO 

: NUMBER: ______ FIELD_ ro _ DR _DESCRIPT !ON----------------------: ___ vv IKMIDD ___ : __ HH: MM __ : -f }-\SAMPLE_ INF~~ ~N CDi id~-------: 

---~t: ~ ~: !t~: : : : : : : : : : : : : : : ' : : ;_ii_QJ[_Q__f_?_:i..~: __ ~:-~ __________ /f?_f£_(} ____________ : 
: o :-i::B----------~eiJBt;,::i~---·-:iiozro: t3c/o - - : 
----~-:_:_:_:_:_:_:_:_:_:_:_:_:_:_,_:_:_:_:_:_:_:_:_:_:_:_:------------------------·---------------------------·-------------
: 03 
-------:_:_:_:_:_r_:_:_:_r_:_:_1_:_:_:_:_:_:_:_:_:_:_:_:_:_:---------------------------------·----~.--------------------------

04 
-------: : : : : : : : : : l : : : : : : : : : : : : : : : :------------------------------------------------------------------

05 

6ENERAL CHEMISTRY 

DO Diss Oxygen ... I 2 3 4 5 : 
--------------' ----------------l-K-: 
6N a-Phos ND2- ••. I 2 3 4 5 [GN1: 

Residue SS .... I 2 3 4 5 
Residue TDS ... I 2 3 4 5 

··············· I 2 3 4 5 
BOD Tat 5 da~ I 2 3 1 5 
BOO Carb 5 day I 2 3 4 5 
............... 1 2 3 4 5 

-------------------------------:-L-1 
SA COD •• I •••••••• I 2 3 4 5 

TDC ........... I 2 3 4 5 
ND3•ND2, NH3 ; • I 2 3 4 5 lSA2: 
f.JEL N, Tot p • I 2 3 4 5 

I 2 3 4 5 ' ............... ' -----------------·-------------1-H-: 
66 Phenolics ...... 1.2.3.LS : 
-------------------------------t-N-: 
68 Total CH ....... 1.2.3.4.5: 

Free CN ........ 1.2.3.4.5: 
-------------- ·-··----------1-P-; 
Fecal Cali ..... l.2.3.4.5: 
Tata! Cali ..... 1.2.3.4.5: 

------------------ ------------r-a-: 
CA Chlorophyll .... 1.2.J.4.5: 

OP.GAN!CS 
===============================:=R=: 

@11 Hala:arbans@ 4 5 : 
~12 Aro,atic HC~) 4 5 : 

, , , , , , , .•• , • , , , • L .': 4 5 : 
-------------------------------:-5-: 
ON 13 Chiaro Ht• 

Pest & PCB. I 2 l 4 5 
............... 12345 

-------------------------------:-r-: 
OB GC/MS Base Neut I 2 3 4 5 : 

.. ............. 12345: 

OA IB Phenols .... I 2 3 4 5 : 
............... 121451 

-------------------------------:-v-: 
DG Di I & Grease .. I 2 : 4 5 : 
==================================== 

I I I I SPECIAL REQUESTS. I I I 

========-==-=============:========== 
2 ) 4 5 

.. I 2 4 s 
.. ... . .. 5 
..... .. ..... 2 4 5 
.. .. . ... .. ' 4 5 

.. I 2 4 5 
.... .. .. . .... I 2 4 5 

iN0.'6ANIC 
=============================~=========:=x=: 
MA Tata! Metals •••••••.•• I 2 J 4 S 

@ Diss-fie! d Ft! tered ... CJ.)1 4 5 
no Diss-Lab filtered •..•• i: 3 4 5 

Ca Hg Na r ............ @1 4 5 

Cd Cr Cu ~i Pb Zn ····@';)J 4 5 
6)ca Li {£).......... i '2 4 5 

Al@Be Mo Ti V ...... l . 3 4 5 
....................... !2315 

_!!.g.._- Mercury .......... I 2 3 4 5 
~- Arsente ......... @ I 5 

Se Seleniu• ••••••••• I 2 3 4 5 
Sb Anti wy ......... I 2 1 4 S 

' 3 4 5 
LOW LEVEL Ag . ......... 2 3 4 5 

Cd " 3 4 5 ........... 
Cr Cu Ni Pb 

., 4 5 .. . 
....................... 3 4 s 

:P1A 1 : 
: l'IA2 r 
:MAJ: 
: l'IA4: 

:/'\Fl: 
' ' 

-- ---- -- - -- - - - - - -- -----------··---------f. 'f-: 

::iH, Co,1ductancl:! ....... ~ 3 4 5 
Cl I soi, latal Alk ... (, :')l 1 5 
HCOJ- COJ• .....•..•.. 1.~l 4 5 
c~·t~ .................. :: J 4 s 
fluorirle .............. I • l 4 5 

I , J 4 5 

: tH-1 l: 
:ti.'{21 
:XN3: 
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Mr. Dave Slayton 
April 8, 1988 

Page 2 

upgradient well I are summarized in Attachment C. 

A list of constituents which were measured above the mean background level and above their 

detection limit for the first quarter of 1988 are listed below by well. Due to the low calculated 
mean background values, most of the constituents measured above their detection limits are 

automatically above their mean background value. 

MEASURED 

WELi, NUMBER CONSTITUENT CONCENTR,\ TION 

I IA *I, 1-dichloroethane I. 8 "'* 
llA arsemc 2.1 ppb 

I IA barium 470 ppb 

1 IB 1, 1-dichloroethane 3.5 ppb 

1 lB arsenic 4.0 pbb 

llD arsenic 6.0 ppb 

12A *selenium 10 ppb 

12B arsenic 8.0 ppb 

13A barium 570 ppb 

13B arsenic 5.5 ppb 

14A 1, 1-dichloroethane 1.2 ppb 

14A arsemc 6.6 ppb 

•• Duplicate sample recorded. Original sample vial broken upon log-in . 

Constituents with an asterisk (*) in front of them were also above the detection limits during the 
fourth quarter 1987 sampling. Analyses of these constituents are statistically compared to 
background in Attachment F, and will be discussed later. The other ten constituent well pairs 
will be resampled three times, with purging between sampling. This sampling will occur 
concurrently with the second quarter sampling, 1988. Data from these samples will be combined 
with the data from this first quarter, 1988, to statistically compare the concenrrations to 
background data using the t-test with continuity correction. This statistical test is described in 
Section 6.2 of the Groundwater Quality Assessment Program dated April, 1986, revised July, 

1986. 

If the concentration of a constituent in a well measured during the fourth quarter of 1987 was 
above the mean background concentration, and above the detection limit, then that well was 

20515 -mck/WG303/4QRTRMON 
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Mr. Dave Slayton 
January 29, 1988 
Page 2 

WELT, NUMBER 

llA 
llB 

llD 
12A 

12B 
13B 
14A 

16A 

CONSTITUENT 

l, 1-dichloroethane 
* l, l-dichloroethane 

*arsenic 
*arsenic 
copper 

selenium 
*arsenic 
*arsenic 

* l, l-dichloroethane 
*arsenic 
copper 

MEASURED 

CONCENTRATION 

4.1 ppb 
5.3 ppb 
3.7 ppb 
4.6 ppb 

10.0 ppb 
2.9ppb 
9.2ppb 
5.6ppb 
1.2 ppb 
8.4 ppb 

30.0 ppb 

Constituents with an asterisk ("') in front of them were also above the detection limits during the 
third quarterly sampling. Analyses of these constituents are statistically compared to 
background in Attachment E, and will be discussed later. The other four constituent well pairs 
will be resampled three times, with purging between sampling. This sampling will occur 
concurrently with the fust quarter sampling, 1988. Data from these samples will be combined 
with the data from the fourth quarter, 1987, to statistically compare the concentrations to 
background data using the t-test with continuity correction. This statistical test is described in 
Section 6.2 of the Groundwater Quality Assessment Program dated April, 1986, revised July, 
1986. 

If the concentration of a constituent in a well measured during the third quarter of 1987 was 
above the mean background concentration, and above the detection limit, then that well was 
purged and sampled three times during this quarterly sampling. The three resulting samples 
were each analyzed for the specific detected constituent. The results of these analyses along 
with the data from the third quarter are presented in Attachment D. Only the first of the three 
new samples is reported in the overall analytical results in Attachment B. 

Attachment E statistically compares these seven downgradient samples to the background data 
from well 1. The statistical test which was used tests the null hypothesis: 

H0 : The concentration of the constituent in the downgradient well is not greater than 
the concentration in the background, upgradient well. 

versus the alternate hypothesis: 

H1: The concentration of the constituent in the downgradient well is greater than the 
concentration in the background, upgradient well. 

When the statistical test indicates that we can reject Ho with a confidence level of 99%, then we 
accept HJ. (NOTE: This test assumes a normally distributed population.) The decision to 
accept or reject Ho is documented in Attachment E and is summarized below. 

20SIS • mclc/WG303/4QRTRMON 
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Juanex Corporation 
100 McMunn 
,<:lulh Lyo11, Michigan 48178 
313) 437-1715 

STATE OF MICHIGAN 
DEPARTMENT OF NATURAL RESOURCES 
Groundwater Quality Division 
15500 Sheldon Road 
Northville, Michigan 48167 

Attn: Mr. Harim Shakir 

Dear Sir, 

January 4, 1988 

This letter will confirm the action taken for the months of July, 1987 
through December, 1987, in compliance with the bi-yearly report of the 
Continuing Recovery of Oil from the ground. 

SUMMARY OF JULY THRU DECEMBER INCIDENT TO DATE DATA 

Total Gallons of Fuel Oil 
Recovered 

10 

Total Gallons of Fuel Oil Recovered 
to December 30, 1987 

289,638 

The well monitoring observation is still being conducted on a bi-monthly 
schedule. 

CDS: st 
cc: J.J. Yetso 

W.V. Merchant 
D.F. Comfort 

Sincerely, 
QUANEX CORPORATION 
Michigan eamless Tube Division 

J j'-f" ' '-~/ 

/ 
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SITE DESCRIPTION/EXECUTIVE SUMMARY 

Site Name and Location 

Quanex Corporation 
400 McMunn 
South Lyon, MI 48178 

County: 
Michigan Code Number: 

DNR District: 
EPA ID Number: 

Oakland 
63-0JN-07E-30AC 
Detroit 
MID082767591 

SAS Score/Screen No.: 06 

The Quanex Corporation site experienced a loss of 420,000 gallons of fuel 
oil in 1974. A field investigation from the Michigan Water Resources 
Commission noted an accumulation of oil in the Yerkes Drain and in 
wetlands at the southwest corner of the site on March 9, 1974. A 
re~edial action plan was implemented involving the use of recovery pits, 
an interceptor drain, and recovery booms in the Yerkes Drain. As of 
May 31, 1985, 289,513 gallons of fuel were recovered. The MDNR District 
Office in Northville has records of test results from monitor well 
sampling. City of South Lyon municipal wells are approximately! mile 
from the spill site, but no contamination has been detected. MDNR 
groundwater information indicates that groundwater flow is to the 
south-southwest, directly into the Yerkes Drain. At present, only trace 
levels of fuel are reclaimed in the recovery system. 

Recommendations for EPA 

This site receives a low priority for inspection as petroleum products 
are not.CERCLA regulated hazardous substances. 

Pre-HRS Score: N/A 
Projected HRS Score: NIA 
SI Priority: Low 
Hours Spent: ~ + {.O + 
Initial & Date: ..l:..L..Jif1c/e-i ,c.,i/.i,,() ___ _ 

Date of Previous Summary: 12/2/85 
Previous Author: N. Rottschafer 

+ + 

Current Date: 11/10/87 
Author: D. Courtney 

Site Assessment Unit 
Environmental Response Division 
Michigan Dept. of Natural Resources 
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Mr. Dave Slayton 
October 8, 1987 
Page 2 

A list of constituents which were measured above the mean background level and above their 
detection limit for the third quarter are listed below by well. Due to the low calculated mean 
background values, any constituent measured above its detection limit is automatically above the 
mean background value. 

l\'El.L NUMBER CONSTITUENT DETECTION U,\f/T 

llA l, 1-dichloroethane 9.9 ppb 
llB l, 1-dichloroethane 6.1 ppb 

arsenic 4.9 ppb 
l lD arsenic 5.9 ppb 
12B arsenic 9.4 ppb 
13B arsenic 5.9 ppb 
14A 1, 1-dichloroethane 1.1 ppb 

arsenic 8.6 ppb 

With the exception of well 1 lA, which is statistically analyzed in this letJer. all of the ~brwr 
constituents wi11 be resarnp1ed three times \Vith purging in between. The n:sampling fo, the 
above-mentioned constituents will occur concurrently with the fourth quarter sampling for this 
project which is scheduled for mid-November. Data from these samples will be combined with 
the data from this third quarter to statistically compare the concentrations to background data 
using the t-Test with the continuity correction. This statistical test is described in Section 6.2 of 
the Groundwater Quality Assessment Program. 

The four constituent well pairs that were sampled three times in the third quarter are presented 
in Attachment D. Attachment E statistically compares these four downgradient samples to the 
background data from well 1. The statistical test which was used tests the null hypothesis: 

H0 : The concentration of the consiituent in the downgradient well is less than or equal 
to the concentration in the background, upgradient well. 

versus the alternate hypothesis: 

H1: The concentration of the constituent in the downgradient well is greater than the 
concentration in the background, upgradient well. 

When the statistical test indicates that we can reject H0 with a confidence level of 99%, then we 
accept H1. (NOTE: This test assumes a nom1ally distributed population.) The decision to 
accept or reject H0 is documented in Attachment E and is summarized below. 

IVELL NUMBER 

llA 
llA 
l!D 
12A 

~0515 - rnck/\'.'G I 00/3(lRTR'.\fON 

PAR,\METER 

l, 1-dichloroethane 
barium 
barium 
barium 

do not reject Ho 
do not reject Ho 
do not reject H0 
do not reject H 0 
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Mr. Dave Slayton 
June 23, I 987 
Page 2 

quarter are presented in Attachment D. It should be noted that the first of the three new samples 
is the same sample that is presented for the second quarter sampling in Attachment B. 

During the first 1987 quarterly sampling, the distilled water used for decontamination was 
carried to the site in a steel drum. This resulted in the contamination of the distilled water with 
small amounts of cadmium and copper, and may have contaminated the first quarter sample from 
well 1 lD with cadmium. During the second 1987 quarterly sampling, all distilled water was 
transported to the site in plastic containers. None of the measured constituents were detected in 
the field blank collected during this sampling. During the remaining sampling periods, distilled 
water will always be carried to the field in plastic containers. 

A list of constituents which were measured above the mean background level and above their 
detection limit are listed below by well. Due to the low calculated mean background values, any 
constituent measured above its detection limit is automatically above the mean background 
value. 

WELL NUMBER CONSTITUENT DETECTION LIMIT 

llA 1, 1-dichloroethane 3.0 ppb 
barium 0.20 ppm 

llB * 1, 1-dichloroethane 2.1 ppb 
*arsenic 2.4 ppb 

110 *arsenic 5.3 ppb 
barium 0.13 ppm 

12A barium 0.18 ppm 

12B *arsenic 9.3 ppm 

13B *arsenic 7.6 ppb 

14A *arsenic 8.7 ppb 

Constituents with an asterisk (*) in front of them were also above the detection limits during the 
first quarterly sampling. Analyses of these constituents are statistically compared to background 
in Attachment E, and will be discussed later. The other four constituent well pairs will be 
resampled three times, with purging between sampling. This sampling will occur concurrently 
with: the third quarterly sampling for this project which is scheduled for mid-August. Data from 
these samples will be combined with the data from this quarter to statistically compare the 
concentrations to background data using the t-test with continuity correction. This statistical test 
is described in Section 6.2 of the Groundwater Quality Assessment Program. 

The concentrations of detected constituents (listed above) are very low. 1,1-Dichloroethane was 
not detected above 3 ppb, and the concentrations of arsenic and barium are all five times lower 
than the maximum concentration of constituents for groundwater protection given in 40 CFR 
264.94, Table 1. 

?O'."' 1 S ~ mck/\VGn6 
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611 Cascade West Parkway, SE· Grand Rapids, Michigan 49506·2179 • (616) 942·9600 rlAZARDOUS wr,~:· .. 

RECEIVED MAY 2 2 1987 

N n\l n !11LIH/ RF.CEIVF:C' 

WASTE MANAGEMEMT DIV 

. ' ,F 
EDI E!lgineering 8:nv::!:i~:::,ng' 

Geology, Biology and Che~'A 

May 21, 1987 

Mr. Dave Slayton 
Michigan Department of Natural Resources 
Waste Management Division 
PO Box 30028 
Lansing, MI 48909 

QUANEX CORPORATION, MICHIGAN SEAMLESS TUBE DIVISION 
EPA NO. MID082-767-591 
1986 ANNUAL REPORT ~. ----

Dear Dave: 

Due to the extended period of time required to gain approval of the current 
Groundwater Quality Assessment Plan, only the extensive ''initial sampling'' 
was performed during 1986. This letter summarizes the development of this 
document and summarizes the information gathered during 1986. To place the 
events of 1986 in context, the following discussion begins in the end of 
1985. 

At the end of 1985, the facility referenced above was operating under a 
revised Groundwater Quality Assessment Plan (GQAP) developed by Keck 
Consulting Services which was submitted to the EPA on October 25, 1985. In 
Step 1 of this plan, monitoring wells I through 4 were sampled and analyzed 
for metals and volatile organics. The results of these analyses were 
submitted to EPA in a letter from Don Comfort, Quanex Corporation, dated 
December 18, 1985. Methylene chloride was detected in all four samples, so 
the four wells were resampled on December 23, 1985 (Step 2), and the results 
from these analyses were sent to the EPA in a letter from Mr. Comfort dated 
January 22, 1986. 

Step 3 of the October, 1985 GQAP consisted of the installation and testing of 
additional monitoring wells for the parameters detected in Steps 1 and 2. 
This step was designed to help identify the source and extent of any 
groundwater contamination and to further define the hydrogeology beneath the 
site. Since additional monitoring wells had already been installed and a 
more detailed hydrogeologic report had been written for the Part B permit 
application, it was determined that the October, 1985 GQAP would be revised 
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Mr. Dave Slayton 
May 21, 1987 
Page 2 

to reflect the present situation. In a phone call on January 20, 1986 
between Jim Tolbert, EDI and Margo Dilday, EPA, Ms. Dilday agreed that the 
EPA would review the Quanex hydrogeologic report and would then discuss the 
revisions to the GQAP. On January 22, 1986 a copy of the hydrogeologic 
report on the facility was sent to Ms. Dilday by Mr. Tolbert. 

On February 13, 1986 Joe 
concerns on the revisions 
indicated that the revised 
and on Friday, February 28 
to Ms. Dilday. 

Baker, EPA, called Mr. Tolbert with the EPA's 
to the GQAP. In this phone call, Mr. Tolbert 

GQAP would be in the mail the week of February 24, 
the February, 1986 revision of the GQAP was sent 

On March 5, 1986 Mr. Tolbert called Ms. Dilday to confirm the arrival of the 
revised GQAP. On March 28, Mr. Baker called Mr. Tolbert with additional 
changes to be made to the February, 1986 revision of the GQAP. These changes 
were made and the April, 1986 revision of the GQAP was sent to Mr. Baker on 
April 14. 

At the end of May, 1986, Mr. Baker called Mr. Tolbert with additional changes 
which were required, and these revisions were mailed to the EPA on July 31. 
This package contained only the pages affected by the July, 1986 revisions 
which were to be inserted into the April revision of the GQAP. 

This GQAP was approved contingent upon one additional change by William Muno, 
EPA, in a letter to Mr. Comfort, dated September 4, 1986. This change was 
submitted in a letter to Mr. Baker from Mr. Tolbert dated October 10, 1986, 
as a single page to be replaced in the revised April, 1986 GQAP. Theh, the 
initial sampling under this program was performed on October 15 through 17. 

The results from this sampling event were reported in a letter to Mr. Baker 
dated December 4,.1986. These analyses did not detect methylene chloride in 
any of the 20 wells sampled, or in the trip blank. Sine~ methylene chloride 
was not detected in any of these wells, and since methylene chloride is a 
common laboratory contaminant due to its use as a common solvent in cleaning 
procedures, its previous results are not attributed to groundwater contamina­
tion. Arsenic and/or 1,1-dichloroethane were detected slightly above back­
ground levels in wells llA, 118, 110, 128, 138, and 14A. To perform the 
required statistical analyses, these wells were resampled in triplicate on 
December 22 and 23, 1986. The chemical and statistical analyses from these 
wells were reported in a letter to Dave Slayton, MDNR from Mr. Tolbert dated 
February 11, 1987. These results from 1986 are summarized in attachments to 
this letter. 

The annual report for a facility where" ... the groundwater is monitored to 
satisfy the requirements of [40 CFR] 265.93(d)(4) [a Groundwater Quality 
Assessment Plan], the owner or operator must ... annually ... submit to 
the.Regional Administrator a report containing the results of his or her 
Groundwater Quality Assessment Program, which includes, but is not limited 
to, the calculated (or measured) rate of migration of hazardous waste 
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Mr. Dave Slayton 
May 21, 1987 
Page 3 

constituents in the groundwater during the reporting period." [40 CFR 
265.94(b)]. The results included in the attachments to this letter contain 
all of the results of the GQAP collected during 1986. This consists of: 1) 
initial sampling results; 2) resampling analytical results; 3) statistical 
evaluation; and 4) evaluation of rate and extent of migration. 

If you have any questions with the information in this letter, do not 
hesitate to call me. 

Sincerely, 

EDI ENGINEERING & SCIENCE 

James N. Tolbert 
Hydrogeologist 

JNT/mck 

Enclosure 

cc: D. Comfort, Quanex Corp. 

20515 G/EC30/950 
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EVALUATION OF RATE AND EXTENT OF MIGRATION 



EXTENT OF MIGRATION 

During the initial sampling on October 17, 1987, it was found t~at 1, 1-DCA was present at 

concentrations slightly above background in wells 11A and 11 B. The volatile organic scans done 

on these initial samples measured 6 ug/L in both of these wells. On December 22, 1986 these 

two wells were each sampled three times, and each of these samples also contained low levels 

of 1,1-DCA (all below 6 ug/L). On March 11 and 12, these wells, along with surrounding wells, 

were sampled again as part of the quarterly monitoring program. Wells 1, 9, 11 A, 11 B, 11 D, 

12A, 128, 13A, 138, 14A, and 16A were sampled. All wells, except 118, were below the 

detection limit (1 ug/L) for 1,1-DCA. Well 118 was found to contain 4 ug/L 1,1-DCA. 

It should be emphasized that wells 11 D and 16A were both below the detection limit. Well 16A 

is directly down gradient from the impoundments (see Figure 1 and rate of migration section) 

and nearly directly downgradient from well cluster 11. This shows that 1, 1-DCA has not 

migrated from the impoundments to this extent. Likewise, the absence of detectable 1, 1-DCA in 

11 D shows that the plume has not migrated downward to that depth. 

In addition, the low concentrations (3 to 6 ug/L) suggest a possible source from contamination 

during well construction. These monitoring wells were installed to monitor for trace metals, and, 

therefore, were not installed using the same cleaning procedures required for low level (single 

digit parts per billion) organics monitoring. 

IN-SITU PERMEABILITIES 

In-situ permeability calculations were done on several wells to determine the hydraulic 

conductivity of the aquifer. The Bouwer and Rice (1976) method was used to evaluate the data, 

and input parameters are shown on Table 2 along with the permeability values. 

Values of permeability ranged from 0.03 ft/day (1.1 X 1 o-5 cm/sec) to 26.6 ft/day (9.4 X 1 o-3 

cm/sec). These data are typical of glacial outwash deposits which range from clayey and silty ' 

sand to gravels. It is possible that higher permeability zones do exist in this aquifer. However, 

these zones, given the nature of this deposit, would not likely continue for great distances. 



RATE OF MIGRATION OF 1.1-DCA 

Water level measurements for several wells near the surface impoundments were measured on 

October 15, 1986 just prior to the initial sampling period (see Table 1 ). These data show that 

the disturbance in the groundwater flow pattern due to mounding around the impoundments 

occurs only locally. Within approximately 50 feet horizontally and 30 feet vertically the 

groundwater flow has nearly returned to its regional pattern. 

The wells screened between 865 and 885 feet a.s.l. (indicated by the suffix "8" after the well 

number), provide a good indication of horizontal flow away from the impoundments. Figure 1 

shows the head elevation contours and a general flow line passing through well cluster 11 for 

these wells. These data were chosen because there is good control on the horizontal gradient 

and they provide a maximum estimate in that the observed gradient at this level is larger than 

that above this level. 

Groundwater flow down gradient of the impoundments below this level is unobtainable with the 

present well configuration. However, the trends established by head elevations in deeper wells 

near the impoundments (e.g., 11 C, 11 D, 12C, and 13C) suggest there is a regional upward 

movement of groundwater from the deeper zones of the aquifer, and that the downward flow of 

groundwater from the shallow wells (suffix "A") to the intermediate depth wells (suffix "8") is 

caused by the surface impoundments. This is substantiated by the fact that this downward 

gradient is lower in well clusters 14 and 15 than in well clusters 11 and 16 which are near 

surface waters and more directly downgradient from the impoundments. 

Therefore, these data suggest that any potential downward migration of contaminants will be 

limited by a groundwater flow direction reversal, and that contaminant migration downward will 

decrease moving away from the impoundments. These data also support the selection of the 

intermediate depth wells (suffix "8") as good indicators of a maximum horizontal migration. 

From Figure 1, the flow from the impoundments is generally to the west. South of the 

impoundments the direction shifts to the northwest. The gradient along the indicated flow line is 

1.67 X 10-3. 

In-situ permeability tests were performed on several wells to determine the horizontai hydraulic 

conductivity of the aquifer (see above section on in-situ tests). These include wells 1; 5, 118, 

11C, 12A, 128, 13A, 138, 13C, 14A, 15A, 158, 16A, and 168. Well 128 recorded the highest 



·hydraulic conductivity at 26.6 !Vday (9.4 X 1 o-3 cm/sec). This value is nearly an order of 

magnitude higher than any measured permeability downgradient from the impoundments. It 

should be noted that well 11 A was untestable due to the oscillation of water level in the well 

during the test. At this time the relationship between these oscillations and formation 
-

permeability is unknown. It is possible that the oscillations are caused by high permeabilities. 

If we accept the hydraulic conductivity measured at 11 B (0.09 ft/day or 3.2 X 1 o-5 cm/sec) as 

representative of formation permeability away from the impoundments, we can calculate the 

groundwater velocity. 

Using the relationship that: 

where: 

V=ki 
n 

v = average linear velocity of the groundwater 

k = hydraulic conductivity 

n = formation porosity 

i = gradient 

we can, by assuming a porosity of 35% (n = 0.35), calculate the groundwater velocity. In this 

case, the expected flow away from the impoundments is 4.3 X 1 o-4 ft!day (1.56 X 1 o-7 cm/sec). 

However, this aquifer is typical of outwash deposits and is subject to changes in lithologies over 

short distances. Areas of both high and low hydraulic conductivities are observed. Well 11 B is 

likely screened in an unusually low permeability zone. Flow within such an aquifer will 

concentrate in the high permeability zones. Therefore, in order to produce a conservative 

estimate of groundwater velocity (i.e., maximum likely velocity) away from the impoundments it 

is logical to pick the maximum measured permeability or one slightly higher. Consequently, in 

order to estimate the horizontal flow, a hydraulic conductivity of 2.83 ft/day (1 X 1 o-2 cm/sec) is 

assumed. Using the relationship outlined above, we find a maximum expected groundwater 

velocity of 0.14, It/day (4.8 X 10-5 cm/sec). This estimate is also conservative in that it does not 

take into account natural attenuation by the soils or dispersion. 

If we assume a vertical hydraulic conductivity at one-tenth the maximum horizontal (i.e., 2.83 

ft/day or 1 X 10-3 cm/sec), we can also estimate the downward velocity. At well cluster 11 we 

observed a vertical gradient of 5.09 X 10-2 between wells 11A and 11C. This suggests an 

average flow velocity between them of 0.412 It/day (1.45 X 10-4 cm/sec). However, the flow 



between 11 C and 11 D is upward with a relatively large gradient (8.72 X 10-2) suggesting a 

·· .. direction reveral between wells 11 B and 11 C (I.e., between 859 and 885 feet a.s.l.). This would 

limit any potential downward migration of groundwater and contaminants. 
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HICHIGAN DEPARTI!ENT OF NATURAL RESOURCES 
SURFACE WATER QUALITY DIVISION 

SEPTEMBER 25, 19 86 

STAFF REPORT 

AQUATIC TOXICITY ASSESSMENT OF EFFLUENT FROH 
QUANEX CORPORATION; MICHIGAN SEAl!LESS TUBE DIVISION 

SOUTH LYON, l!ICHIGAN 
FEBRUARY 26-28, 1986 

MI 0001902 

As part of a routine compliance inspection survey, the Michigan Depart­
ment of Natural Resources, Great Lakes and Environmental Assessment 
Section conducted an in-lab, Danhnia magna acute toxicitv test on a 24 
hour composite sample of Quanex Corpo~n, Michigan Se~mless Tube 
..Div.isi..rm _.af f 1 n ent: .. {.011r.£.all __QDJ) ___ . .Th..e :..U: ur e taxi r i tY ~ tw..s condu..c t ed 
dnrillg t.he period ci February 2&-28, 1986. The _primary .obje.,:tives oi the 
,;tudy """"° to i!lsee-ss th<! "'eute t=icity of the -effluent to "P_. magna.; and 
to evaluate whether additional acute toxicity tests should be perforned 
at the site in the immediate future. 

SL'}fr<.ARY AND RECmlliDDATIONS 

1. Effluent from outfall 630062 (001) was not acutely toxic to the 
invertebrate~- magna. 

2. Effluent from outfall 001 is not considered a priority candidate for 
additional acute toxicity testing in FY 1986. 

FACILITY DESCRIPTION 

The Michigan Seamless Tube Company manufactures seamless steel tubing. 
Steel rods are used to make the seamless tubes by heating, displacing, 
cooling, pickling, cold drawing, annealing, and cleaning in alkali baths. 
The company's water usage is for boiler feed water, pickle house opera­
tions, noncontact cooling water make up (recycled in cooling towers), and 
contact cooling waters. All wastewater streams are combined and treated 
by a central station utilizing the slack quick lime process, the lime is 
used as a flocculent and a neutralization agent. The waste is then 
aerated and pumped to two series stabilization lagoons, where solids are 
allowed to settle before final discharge from outfall 001, via Yerkes 
drain to Limek.iln Lake. 

METHODS 

On February 24-25, 1986, MDNR-Compliance Section ff2 personnel conducted a 
routine compliance inspection survey at the Quanex Corporation, Michigan 



., 

Seamless Tube Division located in South Lyon, Michigan. A 24-hour 
composite sample of final effluent was collected from outfall 630062 
(outfall 001). The sample was cooled to 4°C and transported to Lansing 
for aquatic toxicity testing and analytical chemical characterization. 
Sample preservation techniques and organic scan parameter listing for the 
analytical samples are given in Appendices A and B. 

During the period of February 26-28, 1986, a 48-hour D. ma£na static 
toxicity test was conducted on the 24-hour composite Sam.pl~ of Michigan 
Seamless Tube Division's outfall 001 effluent in the MDNR-Toxicity 
Evaluation Laboratory. Testing was performed according to the procedures 
described in ASTI! D 4229; Standard Practice for Conducting Static Acute 
Toxicitv Tests on Wastewater with DaDhnia. The effluent samnle and 
aerated·, activated carbon filtmd L~nsing city water (dilue~t) were used 
to prepare nominal test concentrations of 100, 60, 36, 22, 13, and O 
(control) percent effluent. Four replicate 250 ml glass beakers, each 
containing 150 ml of test solution were prepared for each concentration 
and control. Beakers containing various test solutions, but without 
daphnids, were analyzed for selected physical and chemical parameters 
1:fri:sse~ -m:yg-en, ecrndn<:ti:vity, ,nl, 'te'C!perati:rr-2;· alkalini:ty, haT1rness) 
;u: die beginni:ng anri end of the expos=;e l)er'..ori. 

Q· ~ neonates, 12+12 hours old, were used aS test organisms. These 
daphnids were obtained from MDNR cultures and were fed algae prior to 
testing. Five daphnids were randoQly selected and placed in each test 
chamber. The daphnids were observed after 24 and 48 hours of exposure to 
determine the number immobilized in each beaker. Immobilization, defined 
as the inability to swim for S seconds when srimulated, was used as the 
test end point. 

RESULTS Alill DISCUSSION 

Acute toxicity data generated during the period of February 26-28, 1986, 
indicate that the Michigan Seamless Tube Division's effluent from 
outfall 001 appeared tO exhibit a low level of acute toxicity to the 
invertebrate Q· magna (Table 1). Immobilization of 10% of the daphnids 
in 100% effluent concentration constituted the only evidence of acute 
toxicity observed. This level of acute toxicity is well within the 
requirements of Rule 82 of the Michigan Water Quality Standards. 

Test chamber water chemistry and physical data generated during the acute 
toxicity test are shown in Table 2. Water quality parameters in the test 
solutions did not change substantially during the exposure period and 
remained within their respective acceptable ranges for toxicity testing. 

Wastewater characterization data generated for the composite sample of 
Michigan Seamless Tube Division's effluent (outfall 001) are presented in 
Table 3. The D. magna acute toxicity test results are consistent with 
the effluent s;mple's predicted acute toxicity based on a chemical 
specific analysis of the wastewater characterization data available. 



Acute toxicity data generated in this study with D. ma~na suggest that 
Michigan Seamless Tube Division's outfall 00.1 effluent is satisfying the 
aquatic toxicity-related requirements of Rule 82 of the Michigan Water 
Quality Standards. Consequently, additional acute toxicity assessment 
studies are not recommended for this discharge during FY 1986 or 1987. 

Report by: Scott Cornelius, Aquatic Biologist 
Great Lakes and Enviroru:J.ental Assess­
ment Section 

Sample collection by: John Ecklund, Water Quality Technician 
Aquatic toxicity testing by: Scott Cornelius, Aquatic Biologist 

J 



Table 1. Percent immobilization of Dauhnia ma~na exposed to select 
concentrations of Michigan Seamless Tube Division's outfall 001 
effluent during the period of February 26-28, 1986. 

Percent Immobilization/Exnosed Period 

Percent 24 48 
Effluent Hours Hours ---

Control* 0 0 
13 0 0 
22 0 0 
36 0 0 
60 0 0 

100 0 10 

*Control was carbon-filtered Lansing city water. 

Table 2. Chemical and physical analyses of control and selected effluent 
concentrations during the static, acute Danhnia ma~na toxicity 
test ~onducted on ~ichigan Seamless Tube Division's outfall 001 
effluent dur:i.ng the pe!"iod of February 26-28, 1986. 

BEGIN 02/26/86 END: 02/28/86 

Parameter Control 36% 100% Control 36% 100% --- ---

Dissolved oxygen (mg/1) 8.7 8.6 9.9 8.8 8.9 8.8 
pH (S.U.) 7.6 7.8 7.7 7.6 8.0 8.2 
Temperature (°C) 20.0 20.0 20.5 21. 0 20.5 20 .5 
Conductivity (umhos) 362.8 691. 8 118. 9 378.8 765.3 130 .5 
Alkalinity (mg/1) 40 92 196 48 74 216 
Hardness (mg/1) 100 270 580 116 316 640 



Table 3. Chemical analyses of composite and grab samoles of 
Quanex Corporation - Michigan Seamless Tube 
Division -- Out=all 001 effluent during the period 
of May 19-20, 1986 

Composite Grab Grab Grab 
, 

Date: 02/24/86- 02/24/86 02/24/86 02/25/86 
02/25-86 

Parameter Time: 1020-:010 1040 1450 1020 

Total organic carbon 3.08 2.98 3.33 2.75 
BOD 5 - total 4.0 3.8 3.8 
BOD 5 - carbonaceous 4.1 3.0 
Suspended solids 15 7.0 <4 <4 
fil±..ra :t.e / .n.i t..r.i±.a _.3_8 iL2 .. 4.,.0 .4.2 

nit.rogen 
Ammonia nitrogen 0.01 0.01 0.01 <0.01 
Kjeldahl nitrogen 0.86 0.69 0.79 0.59 
T. phosphorus 0.148 0.119 0.120 0.155 
0., LL and grease <2.0 <2.0 
Cadmium (ug/1) 0.2 <0.2 <0.2 <0. 2 
Chromium (ug/1) <50 <50 <50 <50 
Coppe:?:" (ug/1) <20 <20 <20 <20 
Iron (mg/1) 1430 490 470 845 
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5 
Sulfate 402 
Nickel (ug/1) <50 <50 <50 <50 
Lead (ug/1) <50 <50 <50 <50 
Zinc (ug/1) 340 380 370 410 
Chloride 40.6 

All values are mg/1 unless otherwise indicated. 
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)uancx Corporation fl~uane1{ Michigan Seamless 
Tube Division 1ichtgan Seamless Tube Division 

(10 Mc Munn 
Joutll 1 ""n, Michigan 48178 
313) 17 

' i; ,!Ill_ :JO 1986 

July 25, 1986 fJJ~~flDW@@ 
Mr. Joe Baker 
USEPA Region 5 
Mail Code_ 5HE-12 

. 0 0 198(f 

II' IJ T UJ IPA M !;JU,¥ V 
IW!JiQJs ~ lt(Nli:E!ffNI M'/SliJII 230 South Dearborn St. 

Chicago, Illinois 60604 J.S[[ [/f(!JliC[M[M ~Al/r.,: 

Re: Quanex - 1974 Oil Spill 
EPA ID: MID-082-767-591, 

Dear Mr. Baker: 

Enclosed plea;e find the following infor~atlon which you requested from Jim 
Tolbert of E.D.I. Engineering and Science pertaining to the 1974 oU spill at 
Quanex which we discussed briefly this •orning. 

1. Location and Extent of Oil Spill 

2. 

Quanex Drawing FP-OOO-A-012 - dated 3/27/74 

This drawing was made the week following the detection of the oil 
spill, The X's on the lower right hand section indicate where oil 
was found in excavations at the site. Oil was found on the south 
side of our plant from column line 10 through 31, or for a length of 

- 420 feet. 

Ground water monitor well tt 8 was installed in 1985 in line with 
column 43 and i s shown as a red dot on this drawing. 

Volume of 011 Spill and Date Discovered 

Letter from u.w. Stoll and Associates - dated 6/10/74 - 3 pages 

This letter summarized discussions of the then proposed oil 
interceptor system and the results of soil borings. It mentions the 
discovery date of March 21, 1974 and estimates the volume of oil 
spilled at 200,000 to 300 1 000 gallons. 

3. Approximate Composition of Oil Spilled 

Memo from D.A. Nebrlg - dated 8/28/74 - 2 pages 
Letter for MDNR - dated 8/27/74 - I page 

Testing by the MDNR confir~ed a match between oil discovered in the 
surface water west of our plant and oil sampled from under our 
plant. The oil was a high distillate grade of fuel oil equivalent 
to commercial grade H, 12, or 13. 

i 
I 
f 
' 



USEPA - Hr. Joe Ra,or 
July 25, 1986 

4, Detailed Soil Investigation 

Report from Halpaert, Neyer, L Associates - dated 10/23/74 
6 pages, 5 plates, 13 figures 

Details soil and groundwater investigation undertaken In conjunction 
with the oil interceptor installation. 

5. Current Status 

6. 

Letter to H. Shakir of the HDNR - dated 6/25/86 

We are presently collecting 5 to 6 gallons of oil per ~onth from the 
interceptor and reporting semi-annually to the Michigan Department 
of Natural Resources, Total oil recovered to date is 289 1 593 
gallons. 

Ground Water Monitoring Data 

MW-8 VOS I ab report - dated 11/11/85- 1 page 
MW-8 VOS lab report - dated 3/02/86 - 1 page 
MW-8 VOS lab report - dated 6/27/86 - 1 page 

Volatile organic scans of groundwater samples down gridient of the 
oil spill area show low levels of 1,1 - Dichloroethane and trans 
-1,2 - Dichloroethene. Methylene chloride was not detected in any 
samples. 

Believe the information enclosed should be sufficient for your evaluation of 
the oil spill area, However, should you have any questions, please call me at 
313-437-8117. 

Sincerely, 

Quanex Corporation 
Michigan Seamless Tube Division 

c.=____a;) r--=-~ 
Donald F, Comfor~ 
Engineering Manager 

cc: C. D. Simpson 
D, L. Slayton - Michigan DNR 
J, Tolbert - EDI Engineering and Science 

2 
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I. TABLE 1 
' I 

PARAMETERS CHARACTERIZING 
THE SUITABILITY OF THE GROUNDWATER AS A DRINKING WATER SUPPLY 

I 
I 

Units 12-23-83 3-14-84 6-20-84 9-27-84 
Monitoring Well 1 

Arsenic ( mg I l ) <0.001 <0.01 0.001 ND(0.001) · 

I 
Barium ( mg/ l ) 0.19 <0.2 ND( 2) 0.27 
Cadmium ( mg/ l ) ND(0.003) ND(0.003) ND(0.003) ND(0.003) 
Chromium ( mg/ l ) ND(0.005) 0.005 ND(0.01) ND(0.003) 
Fluoride ( mg/ l ) 0.1 0.1 0.2 0.1 
Lead (mg/1) <0.01 0.01 0.02 <0.01 
Mercury (mg/1) ND(0.0002) ND(0.0002) <0.0002 <0.0002 
Nitrate, as N ( mg/ l ) ND(0.01) ND(0.01) ND(0.01) ND(0.01) 

l Selenium ( mg I l ) <0.01 <0.001 ND(0.01) <0.01 
Silver ( mg/ l ) ND(0.003) 0.006 0.004 0.008 
Endrin (ug/1) ND(O.l) ND(0.10) ND(0.10) ND(0.10) 

l 
Lindane ( ug/1) ND(O.l) ND(0.10) ND(0.10) ND(0.10) 
Methoxychlor ( u g/ l ) ND(0.5) ND(0.50) ND(0.50) ND(0.50) 
Toxaphene (ug/1) ND(l.O) ND(l.O) ND(l.O) ND(l.O) 

I 
2,4-D (ug/1) ND(20) ND(0.50) ND(0.10) ND(0.10) 
2,4,5-TP Silvex (ug/1) ND(0.2) ND(0.10) ND(0.05) ND(0.10) 
Radium (pCi/1) ND(3) <3 <3 <3 
Gross Alpha (pCi/1) 9 <5 <5 5 

1 Gross Beta (pCi/1) ND(8) <8 <S 18 
Coliform Bacteria (/100 ml) ND(2) ND(2) ND(2) ND(2) 

I Monitoring Well 2 

Arsenic (mg/1) 0.014 <0.01 0.021 0.016 
Barium (mg/1) 0.11 <0.2 ND( 2) 0.14 
Cadmium ( mg/ l ) ND(0.003) 0.003 <0.003 <0.003 
Chromium ( mg/ l ) 0.005 0.013 ND(0.01) <0.001 
Fluoride (mg/1) 0.2 0.2 0.1 0.20 

I Lead ( mg/ l ) 0.05 0.05 0.04 0.06 
Mercury (mg/1) ND(0.0002) <0.0002 <0.0002 ~0.0002 
Nitrate, as N ( mg/ l ) ND(0.01) 0.03 ND(0.01) 0.37 

I 
Selenium (mg/1) <0.01 <0.001 ND(0.01) 0.017 
Silver ( mg/ l ) ND(0.003) 0.005 ND(0.003) <0.003 
Endrin ( ug/1) ND(O.l) ND(0.10) ND(0.10) ND(0.10) 
Lindane (ug/1) ND(O. l) ND(0.10) ND(0.10) ND(0.10) 

I Methoxychlor (ug/l) ND(0.5) ND(0.50) ND(0.50) ND(0.50) 
Toxaphene ( ug/1) ND(l.O) ND(l.O) ND(l.O) ND(l.O) 
2,4-D (ug/1) ND(20) ND(0.50) ND(.0.10) ND(0.10) 

l 2,4,5-TP Silvex ( ug/l ) ND(0.2) ND(0.10) ND(0.05) ND(0.10) 
Radium (pCi/1) ND(3) 4 <3 <3 
Gross Alpha (pCi/1) ND(5) 8 <5 ND(5) 

I 
Gross Beta (pCi/1) ND(S) 26 <S 15 
Coliform Bacteria (/100 ml) ND(2) ND(2) ND( 2) ND(2) 

I 
1 hsl 'i 20515 



TMLE 1 
PARAMETERS CHARACTERIZING 

THE SUITABILITY OF THE GROUNDWATER AS A DRINKING WATER SUPPLY 

Monitoring Well 3 
Arsenic 
Bari um 
Cadmium 
Chromium 
Fluoride 
Lead 
Mercury 
Nitrate, as N 
Selenium 
Silver 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2,4,5-TP Silvex 
Radium 
Gross Alpha 
Gross Beta 
Coliform Bacteria 
Monitoring Well 4 
Arsenic 
Barium 
Cadmium 
Chromium 
Fluoride 
Lead 
Mercury 
Nitrate, as N 
Selenium 
Silver 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2,4,5-TP Silvex 
Radium 
Gross Alpha 
Gross Beta 
Coliform Bacteria 

Units 

( mg/ 1 ) 
( mg/ 1 ) 
( mg/ 1 ) 
( mg/ 1 ) 
( mg I 1 ) 
( mg I 1 ) 
( mg/ 1 ) 
( mg/ 1 ) 
( mg/ 1 ) 
( mg/ 1 ) 
(ug/1) 
( ug/1) 
(ug/1) 
(ug/1) 
(ug/1) 
( u g/ 1 ) 
(pCi/1 
(pCi/1) 
(pCi/1 

(/100 ml) 

( mg/ 1 ) 
( mg/ l ) 
( mg I l ) 
(mg/1) 
(mg/1) 
(mg/1) 
(mg/1) 
( mg/ 1 ) 
( mg/ 1 ) 
( mg/ l ) 
( u g/ l ) 
( u g/ 1 ) 
(ug/1) 
(ug/1) 
( u g/ l ) 
( u g/ l ) 
(pCi/1) 
(pCi/1) 
(pCi/1) 

(/100 ml) 

(Continued) 

12-23-83 

0.013 
0.15 

ND(0.003) 
0.005 
0.3 

0.03 
ND(0.0002) 

0.44 
<0.01 

ND(0.003) 
ND(O.l) 
ND(O. l) 
ND(0.5) 
ND(l.O) 
ND(20) 
ND(0.2) 

3 
8 

ND(S) 
ND(2) 

ND(0.001) 
0.22 

ND(0.003) 
<0.005 

0.1 
0.02 

ND(0.0002) 
ND(0.01) 

<O .01 
ND(0.003) 
ND(O.l) 
ND(O.l) 
ND(0.5) 
ilD(l.O) 
ND(20) 

ND(0.20) 
ND(3) 
ND(5) 
ND(8) 
ND(2) 

3-14-84 

<0.01 
<0.2 

ND(0.003) 
0.006 
0.3 

<0.01 
<0.0002 

ND(0.01) 
<0.001 
0.005 

ND(O.l) 
ND(0.10) 
ND(0.5) 
ND(l.O) 
IW(0.5) 
ND(O.l) 

(3 

6 
11 

ND(2) 

<0.01 
<0.2 

<0.003 
0.010 
0.2 

<0.01 
<0.0002 
ND(O. l) 
<0.01 
0.013 

ND(O.l) 
ND(O.l) 
ND(0.5) 
ND(l.O) 
ND(0.5) 
ND(O.l) 

8 
7 

19 
ND(2) 

6-20-84 

0.007 
ND(2) 

ND(0.003) 
<0.01 
0.3, 

<0.01 
<0.0002 

ND(0.01) 
ND(0.01) 
<0.003 
ND(O.l) 
ND(O.l) 
ND(0.5) 
ND(O.l) 
ND(O.l) 

ND(0.05) 
<3 
<5 
(8 

ND(2) 

0.001 
ND(2) 

ND(0.003) 
ND(0.01) 

0.20 
<0.01 

<0.0002 
ND(0.01) 
ND(0.01 
0. 004 

ND(0.10) 
ND(0.10) 
ND(0.50) 
ND(l.O) 

ND(0.10) 
ND(0.05) 

<3 
<5 
<8 

ND(2) 

9-27-84 

0.006 
0.23 

ND(0.003) 
<0.001 

0.4 
ND(0.01) 
<0.0002 

ND(0.01) 
0.01 
0.005 

ND(O.l) 
ND(O.l) 
ND(0.5) 
ND(l.O) 
ND(O.l) 
ND(O.l) 

<3 
9 

16 
ND(2) 

0.001 
<0.2 

ND(0.003) 
ND(0.005) 

0.2 
ND(0.01) 
<0.0002 

ND(0.01) 
<0.01 
0.012 

ND(0.10) 
ND(0.10) 
ND(0.50) 
ND(l.O) 

ND(0.10) 
ND(0.10) 

<3 
ND(5) 

9 
ND(2) 

ND( ) Not detectable at the detection limit enclosed by t/1e parentheses. 

< Positive result at an unquantifiable concentration below indicated level. 

h,l 2051S 



TABLE 6 

ASSESSMENT MONITORING STEP ONE: 9-24-85 

Units 1 2 3 4 

Sodium mg/1 61 48 62 62 

Chloride mg/1 38 40 36 56 

Sulfate mg/l 46 68 380 31 

Bicarbonate mg/l 100 470 210 480 

Carbonate • mg/l ND(l) ND(l) ND(l) ND(l) 

Iron (total) mg/1 3.3 8.3 1. 9 0.29 

Manganese (total) mg/l 0.92 1. 5 0.64 2.1 

Phenols ug/ l 7 4 8 4 

Fluoride (total) mg/1 0.3 0.4 0.5 0.3 

Arsenic (total) ug/ l <l 13 3 <10 

Barium (total) mg/1 0.84 0.35 0.42 1.0 

Cadmium (total) mg/l <0.01 <0.01 <0.01 <0.01 

Chromium (total) mg/1 <0.02 0.04 <0.02 <0.02 

Lead (total) mg/l ND(0.05) <0.05 <0.05 ND(0.05) 

Mercury ug/1 ND(0.2) . <O. 2 ND(0.2) <0.2 

Selenium (total) ug/1 <l ND(l) <l <10 

Silver (total) mg/1 <0.02 <0.02 <0.02 <0.02 

Benzene ug/1 ND(l) ND(l) ND(l) ND(l) 

Bromodichloromethane ug/1 ND(l) ND(l) ND(l) ND(l) 

Bromoform ug/1 ND(l) ND(l) NO(l) ND(l) 

Bromomethane ug/1 ND(l) ND(l) ND(l) ND(l) 

Carbon Tetrachloride ug/l ND ( 1) ND(l) ND(l) ND(l) 

Chlorobenzene ug/1 ND(l) ND( 1) ND(l) ND(l) 

Chloroethane ug/1 ND(l) ND(l) ND(l) ND(l) 

Chloroethylvinylether, 2 ug/1 ND(l) ND(l) ND(l) ND(l) 

Chloroform ug/l ND(l) ND ( 1) NO( 1) ND(l) 

Chloromethane ug/1 ND(l) ND(l) ND(l) ND(l) 

cis-1,3-Dichloropropene ug/l ND(l) ND(l) ND(l) ND(l) 

I Dibromochloromethane ug/l ND(l) ND(l) ND(l) ND(l) 

1,1-Dichloroethane ug/l ND(l) ND(l) flO( 1) ND(l) 

I 
1,2-Dichloroethane ug/1 ND(l) ND(l) ND(l) ND(l) 

l hsl 21 20515 
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I 
I TABLE 6 

ASSESSMENT MONITORING STEP ONE: 9-24-85 

; (Continued) 

I 
Units 1 2 3 4 

1,1-Dichloroethene ug/1 ND(l) ND(l) ND(l) ND(l) 

I 1,2-Dichloropropane ug/1 ND(l) ND(l) ND(l) ND(l) 
Ethyl benzene ug/1 ND(l) ND(l) ND(l) ND(l) 

I Methylene Chloride ug/l 20 21 14 11 
1,1,2,2-Tetrachloroethane ug/1 ND(l) ND(l) ND(l) ND(l) 

I Tetrachloroethene ug/1 ND(l) ND(l) ND(l) ND ( 1) 
Toluene ug/1 ND(l) ND(l) ND(l) ND(l) 

I 
Trans-1,3-Dichloropropene ug/1 ND(l) ND(l) ND(l) ND ( 1) 
Trans-1,2-Dichloroethylene ug/1 ND ( 1) ND ( 1) ND(l) ND ( 1) 
1,1,1-Trichloroethane ug/l ND(l) ND(l) ND(l) ND(l) 

I 1,1,2-Trichloroethane ug/1 ND ( 1) ND(l) ND(l) ND(l) 
Trichloroethene ug/1 ND(l) ND(l) ND(l) ND(l) 

I Trichlorofluoromethane ug/1 ND(l) ND(l) ND(l) ND ( 1) 
Vinyl Chloride ti g/ l ND(l) ND(l) ND(l) ND ( 1) 

I -------------

' 
ND( ) Not detectable at detectiun limit enclosed by parentheses. 

< Positive result at an unquantifiable concentration below indicat~d level. 

I 

r 
J 

I 
I 
} 
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TABLE 10 
CHEMICAL ANALYSIS OF 10-23-85 GROUNDWATER SAMPLES 

Units Blank Sl 52 1 2 3 9 1 lA 

Arsenic, total ug/1 <2.0 <2.0 <2.0 4.4 4.5 <2.0 <2.0 2.8 
Chromium, total mg/1 <0.01 <D.01 <0.01 <0.01 <0.01 <0.01 <D.01 <0.01 
Copper, total mg/1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Lead, total mg/1 <0.02 <0.02 <D.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Silver, total mg/1 <0.01 <D.01 <0.01 <0.01 <0.01 <0.01 <0.01 <D.01 
Selenium, total ug/1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
Barium, total mg/1 <D.50 <D.50 <D.50 1. 04 <D.50 <D.50 0.57 <D.50 
Cadmium, total mg/1 <D.01 <D.01 <D.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Calcium mg/1 <l. 0 31 30 46 56 46 39 38 
Bromide mg/1 0 .11 0.90 0.96 2.2 4.5 0.96 0.80 0.58 
Chloride mg/1 1. 6 35 34 29 39 36 36 35 
pH s. u. 8. 40 9 .19 8.87 7.51 8.61 7.28 7.42 8.24 

Units 118 llC 110 12A 128 12C 13A 138 

Arsenic, total ug/1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2. 0 
Chrorni um, total mg/1 <D.01 <D.01 <0.01 <D.01 <0.01 <0.01 <0.01 <0.01 
Copper, total mg/1 <D.01 <0.01 <D.01 0.01 <0.01 <0.01 <0.01 <D.01 
Lead, total 1119/l <0.02 <0.02 <0.02 <0.02 <0.02 <D.02 <0.02 <0.02 
Silver, total mg/1 <D.01 <0.01 <0.01 <D.01 <0.01 <0.01 <0.01 <D.01 
Selenium, total ug/1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
Barium, total mg/1 0.80 <0.50 0.55 <D.50 0.53 0.50 1.1 0.85 
Cadmium, total mg/1 <0.01 <0.01 <D.01 <D.01 <0.01 <0.01 <0.01 <0.01 
Ca lei um 1119/l 61 58 58 44 48 46 50 54 
Bromide 1119/l 0.62 0.54 0.54 0.43 0.96 0.43 1. 4 0.66 
Chloride 1119/l 37 39 45 36 78 31 35 50 
pH s. u. 7.64 7.87 7.81 8.15 7.89 8.25 7.30 7.01 

Units 13C 14A 148 15A 158 16A 168 --
Arsenic, total ug/1 2.2 <2.0 <2.0 <2.0 <2.0 <2.0 2.3 
Chromium, total mg/1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Copper, total 1119/l 0.01 <0.01 <0.01 <0.01 <0.01 0.03 <0.01 
Lead, total mg/ l <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
Silver, total 1119/ l <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Selenium, total ug/1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
Bari um, total mg/1 <0.50 0.80 1.1 <0.50 <0.50 <0.50 <D.50 
Cadmium, total mg/1 <D.01 <0.01 <D.01 <D.01 <0.01 <0.01 <0.01 
Calcium mg/1 46 71 61 40 42 41 35 
Bromide mg/1 0.38 1. 5 0.62 0.29 0.59 0.54 0 .43 · 
Chloride 1119/l 25 97 36 20 36 35 36 
pH s. u. 7.50 6.86 6.67 7.70 7.49 7.17 7.40 

-------------
< Not detected at the indicated detection limit. 

hsl 39 20515 
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PARAMETER 
(UNIT) 

Chloride (mR/1) 

Iron (mp;/1) 

Manganese (mg/1) . 

Phenols (ug/1) 

Sodium {mg/1) 

Sulfate (mg/1) 

PARAMETER 
(UNIT) 

Chloride (mp;/1) 

Iron (mp;/1) 

M.anganese {mp;/l) 

Phenols (uR/1) 

Sodium (m~/1) 

Sulfate (mp;/ 1) 

Q = Quarter 

PARAMETERS ESTABLISHING GROUND-WATER QUALITY 

Upgrnrllent 
\.IELL I 1 Downf\radient 

()1 02 03 

54 46 40 

4.1 4.5 5.9 

0.65 0.82 0.74 

9 4 8 

44 47 41 

760 870 1000 

Upgradlent 
\.IELL I 3 DownRradlent --

Ql 02 03 

39 43 47 

fi. 5 3.3 3.8 

0.57 0.58 0.58 

ND(4) 4 <; 

62 56 61 

220 280 300 

Ql = December 22-23, 1984 
02 = March 13-14, 1984 
Q3 = June 20, 1984 
Q3 = September 27, 1984 

x 

04 

50 

3.8 

0.66 

ND(4) 

40 

950 

x 

04 

44 

6.9 

0.58 

NDl4l 

5.0 

320 

llp1;ra<l Lent 
\.IELL I 2 Downgradlent x --

()1 02 03 04 COHHF.NTS 

34 39 42 41 

4.2 8.6 16 20 

1.0 1.6 1. 9 1. 3 

14 ND(4) 7 N0(4) 

45 50 43 4.7 

120 140 160 150 

Up1;rodlent 
\.IELL I 4 Downgradlent '!, --

()1 02 03 ()4 COKHEIITS 

45 44 55 46 

0.89 3.2 0.28 1. 2 

1.8 1. 8 2.3 l. lil 

NDl4) ND(4) ND(4) NDl4) 

<;4 <;Q 55 5.4 

1800 2200 2800 2800 

ND= not detectable at the detection limit 
enclosed by parantheses. 

ENVIRONMENTAL RESEARCH GROUP, INC. 



EP.ll, I dent'" ~r MI0-082 767 591 
/ 

I 
DRINKIIIG WATER SUITABILITY PARAMETERS 

Upgradlent x DownRradlent llp~radlent Dawngradient x 

' Well I 1 Well I 2 

PARAMETER (UNIT) Quarter 1 Quarter 2 Ouarter ) Oua rter 4 Ouarter 1 ()uarter 2 Ouarter ) ()uarter 4 r.DHHENTS 
Arsenic (mg/1) < 0. 001 < 0. 01 0.001 ND(0.001. 0.014 <0.01 0.021 9.016 
Barium (mR/1) 0. 19 <O. 2 ND 2l 0.27 0 .11 <0.2 rrn 2 J 0. 14 
C:J.dmium (mg/1) 

- ND 0.003) ND . 003) ND .003) ND(0.003 ND I orn 0.003 <0.003 <0.003 
romium ( m'(/1) ND .005) 0.005 NO .01 rm 0.003) O.UlJS 0. 013 NO .01 l <0.001 

-
rluoride (m~/1) 0.1 0.1 0.2 0.1 0.2 0.2 0. l U.tu 
Lead (mg/1) <0.01 0.01 0.02 <0.01 0.05 0.05 U.04 u.uo 
Hercury (mg/1) NO( .0002l ND 0.0002 <0.0002 <0.000? ND . 0002' <n nnn? <0.0002 <0.0002 

. Hit rate, as N mg/1) NO\ .OlJ NO .01 ND 0.01) NDI0.01) ND .01) 0.03 ND 0.01' 0.37 
Selenium mg/1) <0.01 < n. 001 NO 0.01) <O. Ul <O. 01 <U.UUl l'W . U. Ul 0.017 
Silver rnr;/1) ND( .003) o nnr; 0.004 0.008 ND .003) 0.005 NO 0.003 <0.003 
End rl n ug/1) NO 1 ) ND 1(1 NO( .10 ND O in l NO (. l ND(.10) NU\0.10 NUlU, lU 
Lindane ur;/1) ND . l) ND .10 ND .10 NDI0.101 ND .1 NlJ\.lU) NO O .10 NU(U.10 
Methoxychlor ug/1) NO • 5) NO .50 rm I 5o Nfl · n ~n \ Nfl S NOi .50) NO 0.50 ND o so 
Toxaphene ug/1) m 1. 0) NO 1. 0 ND I 1 0 l NO 1. 0) NO 1 n) >inf1 n\ ND 1. 0) NO 1. 0) 
2 ,4-D ug/1) ~o 20l ND • 50 NO .10 NO 0.10) ND 20 ND(.50) NO 0 .10 NU U. lU) 
2,4 ,5-TP Sllvex 

(ug/1) ND ( . 2) ND(0.10) ND(.05) N0(0.10) NO (. 2) N0(.10) ND(O.Oo) ND(0.10) 
Rad lum (pCi/1) NO (3) < 3 <3 < 3 NO 3) 4 < 3 <j 
Gross Alpha (pCi/1) ~ < 5 <5 5 NO 5J cj < 5 NU~) 
'";ross Beta (pCi/1) NOIB) < R <R 1R NnfR l ?h < 8 15 I ~olitorm Bacteria 

(/lOOml) ND(2) N0(2) N0(2) N0(2) ND(2) ND(2\ ND(2) ND(2) 

*Exceeds EPA interim primary drinking water standards. 

NO ( ) = not detectable at the detection limit enclosed by the parantheses. 

< = parameter detected but at less than the detection limit. 

ENVIRONMENTAL RE.SE.ARCH GROUP. INC. 



EPA Identifier: MI0-082 767 591 

DRINKING WATER SUITABILITY PARAMETERS 

Upgradient Down~rad lent x llp1sradient llowngrad !en t x 

' \./ell I 3 \./ell I 4 

PARAHETER (UNIT) Quarter l Quarter 2 Ouarter 3 Ouarter 4 Quarter 1 Ouarter 2 Ouarter 3 Ouarter 4 <:OHHEHTS 
-

( mg/ l) 0.013 o. nn, 1enic t:·J.01 0.007 0.006 NOi Onl) <n n, n nm 
-

,ml 21 llacium m,;I 1 J 0.15 ': 0. 2 tlD 2 \ 0 ?l n ?? < n ? <0.2 
Cadmium mg/1) NU\ .utJJ I NO I . 003) ND 0.003' ND(0.003\ l!D .003\ < 0 003 Nol. 003 NOi 001\ 
Chromium m~/1) u.uuo 0 .006 0.01 <U.UUl 1-41.005 0.010 Nn ( n1 \ N[)IQ nn<'.1 

Fluoride mg/1) 0.3 0.3 0.3 0.4 in n ? n ?n 0 ? 

Lead (mg/1) 0.03 k0.01 "0.01 NOI0.01 \ 0.02 < 0 01 <n n, Nnl n1 \ 

Hercury (mg/1) ND .0002' {) .0002 "O oon? rn nnn:, ,,•rn1·nnn?\ <O nnn? <n nnn? <O nnn? 
. Nitrate, a9 H (mg/1) 0.44 ND 0,01) ND 0.01) ND 0.01) ND 0.01 \ ND i O _ l) NO In n1 NOIO 011 

Selenium (mg/1) t<·J.Ul Kll. lllll ND 0.01) 0.01 D. 01 <0.01 NO IO 01 <n ni 

Silver . (mf(/1) ND .003) 0.005 0.003 0.005 ND .003) 0.013 o.oria n 01? 

End rin (Uf(/1) ND • 1 ND 0.1 IID 0.1) ND 0.1 ND . l ND ( 0 1 \ ND I ,n \ Nn-ln in\ 

Lindane ur,/1) ND .1 ND 0.10) ND 0.1 NO(O.l ND . 1 ) NO In 1 ) NO-{ in\ Nnln 1n\ 
Hethoxychlor ur,,J 1) ND .5 ND 0.5 IID 0.5 ND 0.5 ND .5 NO(O 5\ NOi ""' Nnln "rl\ 
Toxaphene ug/1) ND 1.0 \ ND 1.0 NO 0.1 ND 1 0 NO n, t1nl1 n\ "nl1 n\ Nn I 1 n, 
2 ,4-D UR/1) ND 20 ND 0.5 NDIO.l ND 0. l) NO 20 Nnln c;\ Nn i 1n \ "riin 1nl 
2,1,,5-TP Sllvex ' 

(ug/1) ND(0.2) ND(D.1) ND(.05) ND(O.l) ND(0.20) ND(D.l) ND( .05) NDI0.10\ 
.Jdium (pCi/1) 3 <3 <3 <3 NO 3 8 << <~ 

Gross Alpha (pCi/1) 8 6 <5 9 NO 'i 7 < c; ""-r "' 
Gross Beta (pCi/1) ND( 8 \ 11 <8 16 ND 8 19 <8 ' q l Colltorm Bacteria 

(/ lOOml) ND(2) ND(2) ND(2) ND(2) ND(2) ND(2) ND(2) ND(2) I 

*Exceeds EPA interim primary drinking water standards. 

rm = not detectable at the detection limit enclosed by the parantheses. 

< = parameter detected but at less than the detection limit. 

ENVIRONMENTAL RESEARCH GROUP, INC. 
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E. M. L/\IT/\L/\ 

CI\HL T. JOIIN!;ON 

~11LARY F. SNELL VYILLl/\M G. r.11LL1Kl:::.N, Govr~1n1Jr 
1Y H. WHITEL[Y 

AALESG YOUNGLOVE 
DEPARTMENT OF NATURAL RESOUflCES 
STEVENS T. MASON IJUILDINO, LANSING, MICIIIC,AN •Ill!)'.!<; 

Mr, D,A, Nebrig 
Chief Engineer 

A. GENF. GAZLt,..Y, Direclor 

Pointe Mouillee State Game Area 
RFD fl 2 

Rockwood, Michigan 48173 
August 27, 1974 ,· 

Michigan Seamless Tube Company 
South Lyon, Michigan 48178 

Dear Mr. Ne brig: 

.JO! l!,J I' \~It l(J\ ll· OH I J // 

C..:l1illtll!OHI 

I\\ VIN H ll/\l nEN 
Vu:P Ll1.11rrr1an 

Cll/'I.IH.ES D H/\!11115 

./tl!IN !-' VU!,l 

I! 11 lN 11. l<ITCHlL, M.0. 

Spectrum numbers 3083 thru 3088 co·,er the p<>riod from 3-19-74 to 3-21-74, 
In order to understand the tracings it is n"cessary to compare them to 
eacl, other or a standard. 

The tracings are all very similar and appea~ to be from the same source. 
' 

Spectrum numbers 3406 thru 3410 cover the period 3~22-74 thru 3-23-74. 
These tracings appear to be identical. The sample analyses indicate 
that the oil at Dixboro Road and the oil found under the floor inside 
the plantis the same. 

If you need further help or information, please feel free to contact 
this office. 

cc: J. Bohunsky 
WD:gm 

Yours Truly, 

WATER RESOURCES COMMISSION 

CJJ( rj)Q~~ 
Wa~ Denniston, P.E. 
Bap!n Engineer 
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~ould be detcrn1ined, Also, our lnvcstii;ation wao to investigate and determine 
both the horizontal and vl!rtical limits of the oil seepage to insµre that the pipe 
would intercept the fuel neeping tow,ll'd Yerkeo Drain. 

During our initial meetings and diacusaloua, and prior to our prepa­
ration of the investigation program, information obtained from previous investi­
gations was made available to us. Basically, thti in.formation consisted of data 
obtained by Michigan Seamless Tubo Company personnel nnd by an outoldo 
consultant •. lnfo::-mation by l\lichlgan Tube personnel consintcd of the making 
of test holes in the plant floor and along the north bank of Yerkes Drain, These( 
toat holes provided preliminary information on the limits of the fuel oil. Addi­
tional information was obtained by U, W, Stoll Associates during their investi­
gation performed i11 May of 1974. As part of that investigation, three test · · IQ\ 
borings were drilled by Haymond International, Inc., at the locations shown on ~ 
our Test Pit Location Plan, Plate l. Also, 6 inch diameter steel casings were 
lowered into the hole for future ground water level obaervationa, From that 
investigation, It was concluded that th" ground water profile generally falls fron.1[)) 
north lo south, with ground water movement toward Yorkeo Drain, Also, the Lr' 
on-site soils were determined to be generally sands and gravels sufficiently 
permeable to allow the fuol oil to eesenlially "ride" over the ground water, "<::::,'! 
toward Yerkeo Drain, Baaed on these findings, the general concept of the 24 lJ 
inch perforated pipe interceptor was formulated. Since all the data from the 
previous investigations arc available to the owner and to Hoyem Aosociatoa, Inc,, 
those data are not lncludcd with this report. 

Based on the p~oject'o requirements, and on the available information, 
our firm prepared a program ior obtainlng the required information, We 
planned to utilize test pitn along the proposed pipe location to determine water 
ceepage rates and presence of the fuel oil. II this procedure were to prove 
unsatisfactory due to excessive cavinJY, of the test pita, test borings were then 
going to be utilized. In addition, depending on conditions encountered, soil 
samples were going to be analyzed for presence of oil by a testing laboratory. 

On October 1, 1974, eight test pita (Nos. 1 through 8) were excavated 
at the locations shown on the Test Pit Location Plan, Plate 1. All te!'t pita 
were excavated by the use of a backhoe provided by Merle Farley under the 
full-lime supervision of our firm's per Bonnel, During the course of the exca­
vations, our representatives classified ,;ubsolls encountered, determined 
ground uurface elevations at teot pit locations, noted gro_und water and oil data, 
took represent~.tive soil s21nplcs, performed permeability teats, and provided 
overall dlrection of the cxc2.vation pi-oceduree, The pits were excavated to 
depths :ranging from 8 foot Lo 11 feet. Several test pits were left open for 
several hours for w:1ter level observations while others were immediately 
backfilled upon completion due lo excessive caving of the leet pit sides. Sub­
nc"uent to final water level oboervatlona and measurements, all toot pita with 
the' exception of Tent Pit No. 3 were backfilled with the excavated soil. 

Subsoil co:iditionn disclosed by the test pits have been evaluated and are 
?resented herein in the form. of individual Logs of Teot Pits for each pit, 
Figures l through 8. 'Ches<, logs present the stratigraphy of the soils encounfored, 
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,ample data, water an<l oH conditions, personnel lnvolvcd and other pertinent 
information. All our elevations arc based on a datum provided by Hoyem 
Associates, Inc. Specifically, our elevations arc referenced to the top of 
casing of Test Boring No, I by Raymond International, taken as Elevation 
913.48. 

The inveotigation was begun at the west end ·or the site with Test Pit 
No. l. Based on previous inforn1ation, presence of fuel oil was not expected 
at this location; however, when oil was encountered, Teet Plt No." z was· 
excavated a~ o. _rein~ further. west, as sh.own on Plate l. A :nlnlmal in.flow _of oil~ 
was noted w,th,n thin test p,t also. However, due to the existence of gas lines 
and closenens of railroad tracko further west of this location, it ,;vaa decided 
to leave this pit open for observation and continue the investigatlon to the cast. @ 
All the subsequent holes excavated on October l, with the exception of Teet 
Flt.No. o, indicated the presence of fuel oil. Of partlcular note, heavy oil 
flows were observed in Test Flt No. 3, where approximately 200 gallons of 
oil were actually pumped out in approximately 15 mlnuten, and Test Pit No. 5. ID) 
During the course of the day, water seepage information was obtained ln three Lr' 
test pits left open for such oboervations. · 

Although considerable information was obtalned during the course of 
the day, it was deemed desirable to be able to monltor ground water level as 
well as presence of fuel oil at later dates, Therefore, a 4 inch diameter 
perforated plastic pipe was installed ln each of three test pits {Noa, 2, 4 and&) 
for later observations, It should be noted that tho throe steel caslngs previously 
installed by Raymond lnt<?rnational were found to be plugged at the bottom, and 
reliable ground water and oil data could not be obtained from them. Test Pit 
No, 3 was left open so that Michigan Seamlcs s Tube Con1pany could subsequently 
pump additional oil from this location. 

The following week, our flrm obtained additional oil and ground water 
data..- This information, presented as Plate 2, and the findings from our 
"investlgatlons wer<? diacusdcd on October 8, 1974, with Mr •. Jim Partridge of 
Hoycm Aooociatca, Inc. As a result of our findings, certain rcvioions were 
made to the proposed interceptor system, most lmportantly an extension of the 
system to the east and a rcvislon in the pipe slope. All the findings were then 
cllscussecl at a meeting held on October 9, 1974 at Michigan Seamless Tube 
Company offices. The meeting was attended by Messrs, Dick Ruso ell, Ken · 
Dodds, Don Ncbrig, Marv Brickey, Dave Usher, Jim Partridge and the writer. 
At that meeting, preliminary data obtained by our firm was discussed relative 
to the proposed interce1itor system and the general project's requirements. 
At that meeting, certain recommendations or decisions were made, as follows: 

l. As already mentioned, the proposed pipe would be extended 
further cast. 

2., The ground water data lndic:ated that the groundwater table 

... 

ha~ e. downward gradient from cast to west as well as from 
north to south. Therefore, the slope of the cast-west pipeline 
interceptor was revised to closely parallel the groundwater 
table cast-west gradient. 

q,,,- HJ\~PEHT, NEYEn & ASSOCIATES 4~ CONSVllltll; ~l)ll Atl[) f(JUtll1Ast11)N t~l(",1tH11\ 
11u• Ol(H .. lt> 1•1110·~ • , ..... , .. OIOH, .. ,(111<, .... ,n1, • 111 ,, ••••• 

'""".'"-·, 
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3. The w1·[t.,r reported that, baoecl on ground water datn obb.ined 
<luring our lnvc~ti7,ation, ground water and oil flows lhat could 
be expected to [low into the pipe interceptor were on the order 
of approximately 5 to 100 gallons per minute, with flown in 

5. 

6, 

the lower range being moat likely, 

The bottom of oil encountered extended below the lower limits 
of the propooed pipe. Therefore, in order to prevont oil flow 
toward Yerkes Drain, a positive barrlet m.uat be provided at 
the pipe location, as originally nhown on the clesign pians. 

Since the westerly limit of .oil seepage hacl not been cicactly 
cloterminecl, it was considered necessary to conduct an 
additional inveatlgation toward the west end of the site, 

ln view of the large quantity of oil oeeplng into Test Pit No. 3, 
tho test pit was to be enlarged and a simple wooden box bracing 
system was to be installed to prevent cave-in of the pit sidce, 
to allow inntallation of nn oil sldmmor to pump the oil to a 
storage tank. 

@. 

. '" Our firm made arrangements for Mr, Merle Farley to enlarp,e Test Pit 
No, 3 
time, 

and conr,truct the required bl'aclng syotem on October 10, 1974, At that 
Marl11e Pollution installed and began operation of the oil nklnu11or oyste,n, 

On October 11, 1974, five additional holes were made at the went end of 
the site. The test holes (Test P,t Nos. 9 throuGh 13) were excavated at the 
locations shown on the Test Pit Locatlon Plan, Plate 1. Test Pil Non. 9 lh1·ouGh 
12 were excavated with a baC'khoe under the supervision of our field eni;inenr. 
Test Pit No, 13, because of obstructions existing in lhat general aren, could not 
be excavated v.·ith a backhoe and was made by our engineer utilizing a 6 inch 
diameter bucket au(ler. In all the holes, a 4 inch diameter. pcrfori.'.tecl plastic 
pipe was installed for later ground water and oil observation. It !lhould be noted 
that no clear evidence of foci oil was disclosed during the excavations of those 
test pits. Subsoil conditions disclosed by the test pits are presented as Figures 
9 lhrough 13. 

On October 14 and 15, additional water and fuel lovolo were obtained. 
Of note was that Teot Pit Nu. 6, whlch for &everal days had indicated no 
prooence of oil, now contuine<l oil accu.rr,ulation within tho plpe. No oil waA 
evident in the last five t.cot pita made; however, these measurements were 
considered inconclusive by our firm, eince heavy rains which mlght have 
affected the 1·esnlts had fallen on Octc,ber 13 ancl 14, Therefore, as we reported 
at a rneeting held Oil Tueo,la)', October 15, 1974, we would make additional read­
ings on Friclc,,1 , October 13 to obtain more reliable informatlon. It waa also 
agreed that"'" would prepare n final report based on the data obtained on that 
date, At the a!oromcntionecl meeting of Cctobor 15, 1974, attended by Me_sRra. 
RuBscll, Dodds, Nebrig, Brlckey, Partridge, and the writer, it was also agreed 
that the writ,,,· would contact Mesa rs, Partridge nnd Brickey after obtaining th~ 
Frlday waler r,,acllnr,e. Thi6 waa to advls!l them. whether an}' sir,niflcant ch;,.n,,en in 
water and oil levels had occurred, possibly resulting in reviaions to tho collector 

Gg IIALPEHT, NEYEil & ASSOCIATES cliri ((H~$Ulfl1JG ~011 A:J1_1 1,JUIJOAff~)/1 tt~GtNLl~S 
HJU Ot(NAIP IAII IO•• • IAl .. ,...OID ..... 1<:~1g,,. "01< • ?II UI HIO 



Mr. I'. A. Ncbrig 
Project No. 78701 

Page 5 October Z3, 1974 

system dcslgn. lit the meeting, the possibility of extending the collector 
system to the northwest was also discussed, in the event that subsequent 
monitoring of the observation pipes indicated oil seepage beyond the western 
limits of the proposed system. Aleo of note was that your firm had.decided 
to excavate an additional pit nnd, as in Test Pit No. 3, pump oil from it at as 
fast a rate as possible, hopefully to deplete the major source of oil seepage 
prior to the instnllation of the collector system. At our suggestion, the new 

· pump pit was excavated and constructed in the area of Test Pit No. 5, where 
a large inflow of fuel oil was noted at the. time of the field Investigation. 

Cur firm made a complete check of all installed pipes on October 18, 
1974 and discovered inconsequential changes ln the ground water and oil data 
reported at our meeting of the 15th; As agreed, thls information was relayed 
to Messrs. Partrid[;O and Brickey on the san1e day. Also, those data arc 
pre_scntcd herein as Plato 3. 

Based on all the available lnformatlon from previous investigations, frorfti'i 
data obtained by our investigation, and from discussions with members of your lr' 
firm and Mr. Jim Partridge of Hoyem Associates, Inc., the following summa­
rizes our findings, observations, and recommendations: 

The subsoils encountered on the site arc generally granular 
in nature and, therefore, have relatively high permeabilities. 
However, as indic.i.ted on the indivldu.i.l test pit logs, the 
materials encountered below the ·groundwater·table vary frorn 
fine sands with tr.i.ces of clay to more coarse sand and gravel 
strata. In Test Pit Nos. 3 and 5, for example, where lhe 
l.i.rgest inflow of oil was noted, the materials below approxi­
mately a 4 foot depth consist of a medium to coarse sand with 
some gravel, which have relatively high permeabilities. In 
Test Pit No. 2, however, sufficient clay binder was present 
in the subsoils that the permeability of these materials would 
be markedly lower. An even larger percentage of clay was 
noted in subsoils encountered at the west end· of the site (Test 
Plt Nos. 10, 11 and lZ). Thus, soil permeabilities can be 
expected to vary widely along the proposed length of the 
interceptor. 

Results from our field permeability tests in the various soil 
strata indicate permeability values ranging from approximately 
. 0001 feet per minute to. DOZ feet per minute.· Based on these 
values, and assuming a pipe length of approximately 450 feet, 
a flow of approximately 5 to 100 gallons per minute could be , 
expected at the outlet end o! the pipe. However, based on 
available information, we expect that flows will n1ost likely 
be ln the lower range of the estimated values (i.e., 5 to 10 
gallons per minute). 

z. In view of the visual observation allowed by the test pits, and 
based on tho information obtained during the inveotigation and 
from the observation pipes installed in several of the teat pits, 
it was not considered necessary ·to conduct laboratory tests on 

~~ 111\.LPTOl\T. NJ.i:¥El\ & ASSOCJl/\"l'l1S 
~(._i...-\ (CIN)UlTIN(; SOIL "'Ill! hHllH\,\ll<H~ fl<t-,lld\•~ 

llll"Cllt""'D ,,.u ,o,.D • ,,., .. ,,..;,.;.,.,, ""'"'""!< uv1, • l•l 11, •i1, 
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soil samples to determine preocnce o! oll, 

3. Inform.:\tion developed during this investigation hae disclosed that the 
general gradient of the groundwater table is in a southwest direction, 
toward Yerkes Drain, 

Observed ground water· conditions are presented as Ground Water 
Profiles, Platea 4 and 5, Plato. 4, which represents the east-west 
profile, indicates that the top of fluid (oil) r;encro.lly parallels the 
ground surface profile at approidmately a 5 foot deplh, Top of ground 
water (and therefore thlcknes a of oil) wao noted to vary throughout the 
length of tho investigation. Plato 5, which represento an average 
ground water condition in a south-weal direction, was developed from 
previouo and preoent data. 

It ls our belief that the top o! oil profile repreaento the .:ipproximate 
level of the natural groundwater table (l. o., if the oil were removed), 
Therefore, it is expected that, as the oil lo collected n.nd removed, 
the thickness of oil will dccreaoo and tho top of ground water level 
will rise to approach the preRont top of oil level. As th,:, oil source 
lo depicted, the grotrntlwater table will again ;i.ppro:x.lmatcly c.oincitlc 
with the original level, prior to the oil seepage. 

4, As shown on Plntc 4, the bottom limit of oll along th, path o! the 
proposed pipe presently extends below the bottom of the prt>poaod pipe, 
Therefore, to i,revent lhe oil from bypassing the collector system, 
a positive barrier extending to &pproximatoly Elevation 904 should b:9 
provided. Such a barrier, consiGting of a continuous P, V, C, liner, 
has already been incorporated in the design. 

5, The proponecl collector system calls for the excavation of a trench to 
approximately Elevation 903, installation o! the P, V. C. barrier, 
backfillinr, of the trench to the proposed pipe beddin3 elevation, 
inotall.:\tion of the pipe, and backfilling over tho pipe to meet existing 
grade. In the initial ot.igea of operation for tho completed system, it 
in ei:pectod that tho bottom of oil will extend below the invert o! tho 
pipe, and will c:ull1;.:t behind the P. V, C. barrier, within the pea gravel. 
Ao the oil source ls depleted, the oil thickness should clecroa&e and the 
oil collected within the pea gravel ohou\d rise above tho invert of the 
plpe, from where it wlll .be dil)charged into the collecting chaml,cr, 
However, in the event that the groundwater table should for some reason 
lower to below the invert of the pipe, provisions should be mad<> to 
allow collection of the oil existing within Lhe pea gr.:ivel, behind the 
P, v. C. barrier, At 0no of the meetings, the writer recommended th.at 
n ve1·Lica\ olot be., con9tructed on the collecting manhole wall, e:,tending 
from the invert of the pipe to tho bottom of tbe mnnholo. This nlot 
could be plugged and kept inoperative durln,: pc:riods oi normal ground 
water conditions, If the groundwater table were to lower, however, the 
Plot could be opened to allow ucepage of oil nnd water contained within 
the pea grnvol trench into tha coliectlng manhole, We undorstancl that 
such provision hai, been incorporated in the design. 

w HALPERT, NJ:YETI & ASSOCIATES 
(Ott~U\ r1t:."; ~oil ,\llf.• l<J\HILJ,\llt;N lfltdt./ I 1·:, 
IUUO•(OUll> l-'lll 10•0 • t-'lh'l''<OIOM, J•l>!~l~~M 11~1• • )Ol Ill •)ll 
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6. Information obtained on Octobe·r 18, 1974 Indicated that oil was 
absent at the locations of Test Pit Nos. 9 through 13. However, 
we do recommend periodic monitoring to check for presence of 
oil. Tho proposed collector syctem could then be re-evaluated 
based on the later information. 

7. 

8. 

Pumping fron, Test Pit Nos. 3 and 5 should continue nt as rapid 
rate as posaible, so a·s to pump as much fuel as possible from. 
the area. prior to the installation of the collector system. 

The excavations required for the construction of the proposed 
system will extend below the groundwater table, In view of 
the rclatlvcly high pcrmeabllity of the subsoils, it ls expected 
that large volumes of water will flow into the excavation. 
Therefore, it is recommended that positive ground water 
control mCJasures be undertaken during the installation of the 
proposed oystem. Consideration should be given to the use of 
wellpoints or deep wells to temporarily towel' the groundwater 
table during construction. 

@. 

We hope that this report provides all the required information. If you lf 
have any questions regarding any of the items in lhis report, or should you 
require additional information, please do not hesitate to call on uo. Vic 
nppreclate tho opportunity of being of service to you on thia project. 

DT/cfl 

Encloaures 

cc: Mr. Jim Partridge 

Very truly yours,' 

HALPERT, ·NEYER & ASSOCIATES 

&,~ ... /- ,J~eu 
Benedict Tioeo, P. E. 

.. 

9,p HALPEHT, NEYEH & ASSOCIATES 
~ CON~Ul1IN4:, !,t'Jll ,\tlCJ fL)UrJOAltOll fNGll~I I,~ 
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Q:Janex Corporation 
400 rvir.ivlunn 
south Lyon, f,1ich',gan 48178 
1313) 437-1715 

.·r ·. 

Jtme 29, 1981 

STATE OF MICHIGAN 
DEPAR'IMENT OF. NATIJRl\,L RESOURCES 
Office of Hazardous Waste Management 
Box 30038 

,,'Lansing, MI 48909 x. · · , ... 
'.'Attention: ... Ron Waybrant 

·····! 

EnclosecL is our Waste Characterization Report, with an enclosure 
- l,J 

.:. . ' •• • ' ' • . ' J •• . ' • .. • . • 

from an .. independent laboratory, E.R.G. Associates of Ann Arbor, 

Midrigan.< All questio~ have been an.swered except Section D, 6c. 

We have not conducted this test since we were unaware of the 

. necessity. Should you feel it so we will be obliged to conduct 

· it. With our test result being at a minimum or non-detectible 

to critical constituents, we would hope that we could gain approval 

to start removal of our by-product to the landfill now. 

Sincerely yours, 

QUANEX CORPORATION 
.. MIQUGAN SEAMLESS TUBE DIVISION 

::z/(?~· 
M. P. Robinson 
Environmental Engineer 

MPR/ad 

Enclosure r-
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t:Sti:\~I.' of i\~'U1 3!rn>r!J 
DCPt.RTl-l..::NT OF Et~V!r:!ONMCNTf\L PROTECTION 

DIVl5lO!l CF ENVIRONMENTAL QUALITY 
SOLl:J Wl,5TE: ... OMINISTRATION 

.J2. CAs·r HANOVER 5TF.CCT. TRENTON. N.J, 0002.tl 

•,-;,,-:.:·, 
::-CA 

''.~,. r: Garrisnn 
::ici:i ;,;: S!'rv1,:(' DiYisica 
Cff!c of f!a:ar<lo11s l{astc ~1gt, 
?.f:. (;X ]0(133 
; a'":;i:1.(;, )lichl.~an 30033 

D,:,; ·"i;. G1rrison: 

June 16. 1981 

1?1.:;·r::1, 
..: I L~ · · '.;. "'l, uN 2J1so1, 

-'le-,. 
c</. 

LINO F, 1"£M!lllA 

ADl~lr<PllFIATOII 

•ot.10 w1,n• MAH,.<Jlll,IIPIT 

r-.:::; letter is to co11fi!"ra o:.1r mcctinr, on tlnntli.'1.y, June 26, Jr!Rl, 
.1t e.: r: a,:r ... If n. i:onflict arises, please contact me prior· to Friday, 

!·, 19~1, as this is ~r scJ1cJ11lcJ departure date, · 

r .~ pttr?0!C af ny trip is to ~cct jnJividually with officinls 
r'·.- t :-~ :;t;-,t-:s of P~n11srlv:ini:i, Ohio, lntll;1ni1, Tllinni5 :ind i1ichi~an 
~ ~JS :1ss an<l share i~cas cor1:cr11ing Stntc tlanlfcst Programs nnd 
2:~r~0i1s ia~tc \"cl1iclc Rc~istrntion. The State of New Jersey is In 
l;c 0:~c··ss er rcJ~sirnin~ its hazar<lo11s waste Anr system, As part 

cf ti:is r~oct~5 1 \{C arc a~drc~sinG cxistin~ problems. I am anxious 
~"} .Jisc1..:-s;. our prog::-.:11~ 1,ith you ::ind sec if 1,c share any of the snrne 1,~,~. 
=rchlc~s. or to ~~~ if either 0£ 11~ have identified new problem areas~ 
\o~c oi the ley points [ nm lookini forwnrd to discu1sing nrc: 

1. ~lichigan and New Jersey's Manifest Program: 

~. Gcncrnl o cra~ions 
b. AD? capah litics 
c. Prohle~s hared by New Jersey an,t.}lichigan and 

potcntjal solutions 

2. The possil,ility of sharini pertinent Manifest data: 

a, r("~·ioJic reports on the movement of hazardous 
1-:;:ist·:: b..:-t1·:ccn tlichigan and Ne-1,• Jcr:-:cy. 

h. rap!cr rontcs, tapes, telecommunications 

3. The liationnl ~lanifest Form: 

a. Its potential fornat 
b. Expected d~te of implementation 

J'icr..• }r:rsc_r !1 An Er;,ial Opporlunily Employr.r 

' 111! 

I 

11 

J 

Pogc Z 

4 • Michigan nnd New Jctscy's Vehicle Ret 
Program 

a, Ccner3l operation 
h, ADP capohilities 
c, Us~ by enforce~cnt agencies 
d, Fleet re~lstration 
c. Fee schedules 

.1. tion 

If you wish to discuss topics outside of the ones idcntificJ 
above, we can use tl1is opportu~ity to do so, 

I am looking forward to meeting witl1 you and I a~ hopeful thJt this 
meeting will be beneficial to both of our protrams, 

OJL:hjg 

Very tr~l;/l/.rs, 
JJ /1...,__,-il 1 ,l'I 

David J. Lt. 
Environmental Scientist 

?-

)'e, : .; ltwiJJr! / 
{Jd'dtrra_J: 

; 

fc"ru 
P,twu'5 

! . 
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STATE OF i\1JCr-i\GAN 
,---

A. 

I 
s2c·i:0N 

DE?ARTY.ENT OF ~:.;TURM.i... RESOllr1CCS 'h'r\STC G::NE~1ATOM :GENTIFlCATlON l~JFORMA1/0N 
OFFICE OF HAZASD·':''_I.~ \\'.l.STE :--.~Al,AG~!v·it:NT 

I 
F.?A ID=NTIFICATION NUMBER 

BOX J0038 
MID 08276 7591 

LANSl~G. M:CniG;\N 48SD9 

I 
BLJSii'H:.ss NAME 

\VAST~ CH~.R.AC7E8j2ATiON Michigan Se3.l11less Tube Division 

REPORT AOO.=.t:SS 

400 J'!cMunn Street 
CITY STATE ZIP CCDE 

South L;lon, MI 48178 
NAME ANO TITLE OF CONTACT PERSOi'o TELEPHONE NUMBER 

Mel Robinson, Environmental Engineer (313)437-8117, fact.141 
SECTION :3. COMMON NAME OF TfiE WASTE " 
ENTi:~ TYPE OF WASTE (i.e. common nams) character1;z.0d en thi!. lorm and the source or process from which it was produced. -

Dried Sludge ' Neutralized waste from Water Treatment 
SECTION C. LISTED HAZARDOUS WASTE 

HAZARDOUS 

1. If the waste is listed in tab!es J01 a, b, c, or d of Rule 299.630§. 299. 6309, 299.6310 or 299.6311, respectively or table WASTE NO. 

.. 305 of Rule 299.6317, enter the hazardous waste number from the appropriate table .......................... I NZA1 I I 
2. If the waste is a discarded commercial chemical Product, off-specification specie, 

. container or spilt residue of a substance lis!ed in Table 302a, Rule 299.6312, or 

Table 302 b or c, Rule 299.6313 or 299.6314, respectively, enter the hazardous 

waste number from the applicable table ........................ ...... .. .. ....... .. ······ .............. -.... r Nr 1\1 I I 
COMPONENT 

3. It waste contains any·substances listed in table 302 a. b, or c, CONCENTRAT\ON 

Rule 299.6312, 299.6313,or 299.5314, respectively, enter their __ to __ ~~ I N{41 I I 

hazardous waste number{s) from the applicable table AND record ___ to __ % I N{41 I I 

the component concentrations. __ to __ ~, .. I Ne Ai I I 

4. 11 the waste contains viable desease-causing agents listed in table 304, 

Rule 299.5316, enter the ha:..o..·dous waste number(s) from the table ........................................... I N(Ai I I 

' 
I I I I I 

. · . I I I I I 
SECTION D. HAZARDOUS WASTE 8ASED ON CHARACTERISTICS 

5. Ignitable VVastes Te!t Re~ult:!! Parameters Reference 

Sa. Liquid ftash point teft (aqueous solutions 

containing less than 24o/.:. alcohol by volume 

are excluded from ·this test). ) 1£ to 60 'c Flash Pt. 60.,c 299.6201 (c) (i) 

Sb. Non-liquid - Is it ignitable based on 

conditions stated in t:is reference? D Yes [] No See Reference 299.6201 (c) (ii) 

Sc. Compressed gas - Is the Y1rtste a flammable 

compressed gas as defined in the reference? 0 Yes [] No See Reference 49 CFR § 173.300 

Sd. Oxidizer - Is the waste an oxidizer as 

defined in the reference? 0 Yes [J No See Reference 49 CRF § 173_151 

Se. Enter "0001", as the hazardous wa~te number H the waste exceeds one or more of the parameters listed or 
NIA meets the definition of a hazardous waste based on the reference ...................................... I I I 

6. Corrosive Wastes {concentrated salt solutions Test Results Parameters Ae1erence 

are by definintion not coorosive) 

6a. Aqueous Solution - ph test 7.7 ph See Reference 299.6201 (a) (i) 

6b. Liquid-Steel (type SAE 1020) corrosion test N7A mm/yr Rate 6.35 mm/yr 299.6201 (a) (ii) 

Ge. Aibino rabbit skin test - Is the tissue 229.6201 (a) (iii) & 

destroyed or irreversibly changed? D Yes 0 No See Reference 49 CF) l 173.240 

6d. Ent::::r "0002", as the hazardous waste nwmber if the waste exceeds one or more of the parameters listed N f I I I 
-

7. Rf;active wastes 
, 

7a. !s the waste. normally unstable and capable of undergoing violent chemical or physic~! change 

witnout detonating? D Yes 8 No 

7b. Does it react with water forming potc,ntia!!y explosive mixtures with water? D Yes 8 No 

7c. "'\ihen mixed with water, does it generate toxic £iases, vapors. or fumes? D Yes Kl No 

7d. ls it a suili.de or cyanide bearir.'.:l wi:J.S!e which when expo$ed to ph conditions betvveen 2 3nd 12.5, 

can generate toxic gasses. vapors. or fumes? D Yes KJ No 

7e. Is the wasle capable of deton3.tion or expicsive reaction ·.vhen subjocted to a strong 

initiating source or if heated under co;,finement? ·' 0 Yes KJ No 



. 

.. 

. 

. 

-

6. 

7f. Is the waste cc;...-.:i:;:e of cieto:,ation or expiosiva dacom~osltiun or re2..ct1on at Siandard 

1emperatt.:re and presst..:~a? .. 

7!]. Is the waste a tcrb1drlc:n cxploslve as defined in ~.9 CrR § 173.51? 

7h. Is the waste a Class A exp:osiva as celi.:eG in 49 CFR § 173.53? 

7i. Is the waste a Clas.:; 8 explosiva as definad in 49 CF cl § 173.88? 

7j 1f the answ!:'!r to any of the questions 7a th;oug:1 7i ls yes, enter ''0003". as tha h2zardous waste numbe:r 

EPA Toxic Wa.ste.:i - Upoc ob:ainin£ on ex:r3ct c: t~e 'N2s~a as descr!bo::ci on ~!Z.';r::l.;..Jil ,,..,~~!• 11.i. 

4J CFR § 261, Appenaix II, 18:;t for the components iisted iri TJ.ble 303, ' ! ' ' ! 

R~le 299.6315. f'or each componant matenai !:1ai exceeds the extract I I I I 

concentration listed in the taole, enter the nazardous waste number{s) I ' I I I 

and the tested concentration(s): . ' ' ' ' I 

SECTlON E. PHYSICAL STATE AT 25' C 

O Yes XJ No 

O Yes KJ No 

0 Yes XJ No 

0 Yes XJ No 
tlu\ , . 

I I 
Col'O.'.l<'l\?;;'.;on 

__ _jjz j~ mg/I 

N/A __ ,_r,ig/1 

N/Ji_ mg/I 

N/,A .,,g11 

is the average· density oi the material? ti Sb l(a1cu. meter -9. What 

10. Solids: Does the material produ~e dust if exposed to air movement? .. ........................................... 0 Yes XJ No 

11. Liquid - Sludge: What is the percent solids? ·······················.············ ································ % 

.: ~:.: .• Do the solids settle out? ············-············································· 0 Yes fJ Ne . . - . . . -. . . . . 
" Can the material be pumped? 0 Yes fJ No . ........ ···········-··················-· ........ ··········· ...... 
- Can the material be poured.? ... -..................................................... _ .......... 0 Yes fJ Ne ,, 

12. Liquid: At what temperature does it freeze? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ····-· ................................. 0 
13. Gases: What is the maximum pressure of the container? . .... ······· . ····· ... N7f\ PSlG .. .. ...... .. ., .. . ... 
SECTION F. OTHER INFORMATION: . 

14. What is the maximum quantity of this waste that IS generated per month? .... ............... .. . . . . . . . . . . . . . . . . . . . lU~, 11uu. kg. 

15. If the only hazardous was!e numbers listed on this form are the numbers that have been entered for Item 3, 't!_IA enter the numbers in the space provided if the component concentration (Item 3) and the quantity of the waste I 

- generated (Item 14) cause the waste to be ccnsidered as a notification waste based on R 299.6201 (1) (g) (iii) tJ.!.,A. I 

and (iv), fig__ure A of R299.6201(2), or ffoure B of R299 6201 (3): it::!/6 I 

· NOTE: If the hazardous waste numbers that have been entered under item 3. begin with the letter "P" use 

figure A to determine if it is J. notification waste. !f the number begins or ends with the lerter ··u" use fiaure B. 

16. Are the hazardous wastes listed on this form disposed of onslte? No waste is disposed on siteN/A 0 Yes 

17. If the waste is a hazardou~ waste, is it exempt under the small quantity 

exemptions pursuant to :, 299.6203(2) and (3)? N/A 0 Yes 

18. If tests were conducted ::-, the evaluation of the waste. all of the following information 

sh ail be transmitted to the Department of Natura! Resources with the waste characterization 

Record: 

(a) The sampling procedure a;-;d the reasons for determining that the sample 

is representative of the waste. 

(b) The results of a!! tests conducted. 

(e) The accuracy and precision of any test conducted. 
. 

SECTION G. U.S. DEPT. OF TRANSPORTATION REPORTING REQUIREMENTS 

Hazardous Material~ Description and Shipping Name .... ... 
... 

Ha.nrd Clas,, UN/DA 10 No. 

Spe,c1al Handling and Shipping Aequirem&nts 

If the waste is hazardous and not exempt or excluded from management, or is a notification waste, send the 
' completed form to the Department of Natural Resources, Ott1ce of Ha.,_ardous Waste i\.1anagement, P.O. Box 

30038, Lansing, Ml 48909. 

S,gn:i.ture Titl" Da1.i 

' 

I I 
I I 
I I 

0 No 

0 No 

- . 
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Q,1anex llG'li15 1 l /'l.ll/'11) 

~RG sample number: 
Sample description: 

Parameters and units 

;,rsrnic (mg/1) 

Ladmlum (1nr1/l) 

, r .... ,ml urn (mg/1) 

,ead (mg/l) 

·"' n um (mg/1 ) 

mercury (mg/1 ) 

selenium (mg/I) 

silver (1119/l) 

endri n (pg/1) 

l i ndane (µg/1) 

methoxychlor (119/1) 

toxaphene (119/1) 

2 ,4-0 (119/1) 

2,4,5-TP (119/1) 

ND• non-detectable 

' -

{\(\]1) 1'1li0 
Dr i eci '.;l uil11r 

Rr.sul ts 

0. D? S 

N fl 

{).Ills 

tlll 

NO 

0.0111 

0 . 1111 '1 

ND 

Nn 

NO 

N ll 

rrn 

d1'll't:l iun 
] i 111 i I. 

0.0111 

{). II 1 0 

{). (1()()/ 

O.O'Jll 

0.007 

0,0110 

0. Gl 

o. r,o 

(l. ll/ () 

I l'JVl!l!J~l,\'.I rJJ/\1 JU ',t I\Ht.11 •'·111)lJ!', !NC. 
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EXECUTIVE SUMMARY 

As a part of the PR/VSI conducted at the request of U.S . EPA, Metcalf & Eddy performed a 

preliminary review of federal and state file material for the Quanex Corporation - Michigan Seamless 

Tube facility (MID 082 767 591) and performed a visual site inspection of the facility. These 

activities were performed in order to summarize available information concerning the site and to assist 

the U .S. EPA in recommending further steps in the corrective action process. Quanex Corp. - MST 

is located at 400 McMunn St. in South Lyon, Michigan. The facility manufactures seamless steel 

tubing from round steel bars . 

Manufacture of tubing at Quanex Corp. - MST produces an acidic wastestream which is lime 

stabilized on site. The stabilized waste was once pumped to two on-site surface impoundments where 

a lime stabilized sludge settled out of solution and water was discharged per NPDES permit to Yerkes 

Drain. The impoundments have since been replaced by a treatment plant with clarifiers and filter 

presses . 

The two impoundments presently contain stabilized sludge from previous operations. Two sludge 

drying beds, which received periodic dredgings of sludge from the impoundments in the past, are also 

present at the facility . A fuel oil leak into Yerkes Drain from a below-grade pipe was discovered in 

1974. A hazardous waste storage pad has been removed. A waste oil and solvent area is presently 

active. There is a waste pile/landfill for scrap equipment and materials on site. Also, scrap metal 

and drum debris has been found in a berm which separates the two surface impoundments. 

Fifteen Solid Waste Management Units (SWMUs) were tentatively identified, based upon file reviews 

(see Table ES-1). Based on the VSI, the number of SWMUs was reduced to ten since many of the 

areas were found to be new /unused process material storage areas. 
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SOLID WASTE MANAGEMENT UNIT 

* Surface Impoundments 

* Sludge Drying Beds 

* Former Acid Pits 

* Landfill/W astepil e 

* Uncovered Berm Debris 

Hazardous Waste Container 
Storage Facilities 

Sulfuric Acid Storage Tanks 

Underground Storage Tanks for 
Gasoline and Fuel Oil 

Fuel Oil Tanks 

Oil and Lubricant Drum Storage Area 

Bonderite Storage Tanks 

PCB Transformers and Capacitors 

* Neutralization Plant 

* Fuel Oil Release Area 

* Filter Press 

TABLE ES-1 

QUANEX CORPORATION - MICHIGAN SEAMLESS TUBE 
CURRENT SOLID WASTE MANAGEMENT UNITS 

OPERATIONAL DATES 

1970-1988 

1970-1987 

1935-1969 

1967(?)-1977 /1977-1985(?) 

Unknown 

*Area B: 1985-1989 
*Area C: 1980-Present 

? - present 

? - present 

? - present 

? - present 

? - present 

? - present 

Unknown 

1973-74 to present 

1988-present 

RELEASE HISTORY 

- Sludge to drying beds from 1971-1987. 

- None known. 

- None known. 

- None known. 

- Unknown. Possible origin from 
Landfill/Wastepile. 

- None reported. 
- None known. 

- None known. 
Z ~ 0,J 
=i z )> fl1 - __. 
)> * fTi r 

~\ li - None known. 

- None known. 

- None known. 

- None known. 

- None known. 

- Discharge to surface impoundments, 
1970-1988 and to clarifiers, 
1988-present. 

~ 

( 

- Release of 200,000 to 500,000 gallons of 
fuel oil was discovered March 9, 1974. 

- None known. 

* Indicates SWMUs identified during the file review and confirmed during the VSI 
v 
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INTERIM FINAL REPORT 
RCRA FACILITY ASSESSMENT (RFA) 

FACILITY NAME: QUANEX CORPORATION - MICHIGAN SEAMLESS TUBE (MST) 
DIVISION, SOUTH LYON, MICHIGAN 

LATITUDE: 
LONGITUDE: 

SITE CONTACT: 

PHONE: 

EPA ID#: 

N42° 27' 21" 
W83° 39' 45" 

CHARLES SIMPSON 

(313) 486-0100 

MID 082 767 591 

1.0 INTRODUCTION 

This section of the RCRA Facility Assessment (RFA) report covers the purpose and scope of the RFA 

process. It also describes sections of this report. 

1.1 Background 

This report was prepared by Metcalf & Eddy, Inc. under the Technical Enforcement Support (TES) X 

contract at the request of the United States Enviromnental Protection Agency (U.S.EPA) Region V. It 

describes the Preliminary Review (PR) of file material for the Quanex Corporation- Michigan Seamless 

Tube (MST) facility and the Visual Site Inspection (VSI) of the facility. These are the first two steps 

in conducting a Resource Conservation & Recovery Act (RCRA) Facility Assessment (RFA). The RFA 

is the first phase of a RCRA corrective action program and consists of a PR, VSI, and, if appropriate, 

a Sampling Visit (SV). The report summarizes available information about the site and will assist the 

U.S. EPA in recommending further steps in the corrective action process. 

The 1984 Hazardous and Solid Waste Amendments (HSWA) to the Resource Conservation and Recovery 

Act (RCRA) provide new authorities for the U.S. Environmental Protection Agency (EPA) to compel 

owners and operators of hazardous waste treatment, storage, and disposal facilities to take corrective 

actions for releases of hazardous wastes and hazardous constituents. These authorities apply to releases 

at facilities subject to the permitting requirements of RCRA Section 3005(e) and at facilities applying for 

RCRA permits. These amendments require EPA to address the need for corrective action for previously 
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unregulated releases to air, surface water, soil, and groundwater, and to address the generation of 

subsurface gas. Section 3004(u) ofRCRA allows EPA to require corrective actions after permit issuance 

through a schedule of compliance. Section 3008(h) allows EPA to require corrective actions through an 

enforcement action. 

This report summarizes file information related to releases of hazardous waste at the Quanex Corporation 

-Michigan Seamless Tube (MST) Division facility located in Oakland County, Michigan (see Figure 1). 

Releases into all media are considered, including groundwater, air, surface water and soils, and 

subsurface gas releases. All areas of potential release are considered, but the focus is on SWMUs. 

A Solid Waste Management Unit (SWMU) is defined as any discernable unit where solid wastes have 

been placed at any time from which hazardous constituents might migrate, regardless of whether the unit 

was intended for the management of a solid or hazardous waste. 

The SWMU definition includes the following: 

• RCRA regulated units, such as container storage areas, tanks, surface impoundments, waste piles, 

land treatment units, landfills, incinerators, and underground injection wells. 

• Closed and abandoned units. 

• Recycling units, wastewater treatment units, and other units that EPA has generally exempted 

from standards applicable to hazardous waste management units. 

• Areas contaminated by routine and systematic releases of wastes or hazardous constituents, such 

as wood preservative treatment dripping areas, loading or unloading areas, or solvent washing 

areas. 
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An Area of Concern (AOC) is defined as any area where a release to the environment of hazardous waste 

or constituents has occurred or is suspected to have occurred on a non-routine or non-systematic basis. 

This includes any area where such a release in the future is judged to be a strong possibility. 

The list and description of the SWMUs and AOCs in the report may not be all inclusive. Furthermore, 

the fact that a SWMU was not identified in the report does not affect U.S. EPAs authority for corrective 

action for SWMU s which may not be contained in the report. 

The central purpose of an RF A is to identify releases or potential releases requiring further investigation. 

According to EPA's RFA Guidance Document, the four purposes of an RFA are as follows: 

1. To identify and gather information on releases at RCRA-regulated facilities. 

2. To evaluate SWMUs and other AOCs for releases to all media and to evaluate regulated units for 

releases to media other than groundwater. 

3. To make preliminary determinations regarding releases of concern and the need for further actions 

and interim measures at the facility. 

4. To screen from further investigations those SWMUs that do not pose a threat to human health and 

the environment. 

Metcalf and Eddy (M&E) performed a file review of the Quanex Corp - MST files at the Michigan 

Department of Natural Resources (MDNR) office located in Lansing, Michigan, and the U.S. EPA 

Region V RCRA files located in Chicago, Illinois. Fifteen SWMUs were tentatively identified based on 

the file information. M&E performed the VSI on September 5, 1990 to verify the file information and 

initial conclusions regarding the SWMUs and identify other SWMUs, if present. The M&E site 

inspectors, Brice Birkhofer and Thomas Pawlowski, were met by the following persons representing 
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Quanex Corp - MST: Mr. Charles Simpson, Quanex Corp. Chief Engineer; Mr. Donald Comfort, 

Quanex Corp. Engineering Manager; Mr. William Merchant, Quanex Corp. Plant Engineer; Mr. Dennis 

Hatfield, Principal of Patterson Schafer Inc., environmental consultants; and Mr. Roger Patrick, Quanex 

Corp. Counsel from Sonnenschein Nath & Rosenthal. Based on the VSI, the number of SWMUs and 

AOCs was changed from fifteen to ten because many of the initially identified areas were found to be 

new/unused process material areas. An example of this would be existing sulfuric acid process tanks. 

No new SWMUs were identified during the VSI. See Table 1. 

1.2 Permit History 

An NPDES Permit (MI 0001902) was issued to Quanex Corp. - MST on September 5, 1985 (69,72). 

Violations of permit regulations regarding monthly average phosphate and total solid limits have been 

reported on several occasions, as detailed in Section 3.5 of this report (6, 13). 

On August 5, 1983, a Consent Agreement and Final Order (CAPO) was issued to Quanex Corp-MST 

regarding cessation of hazardous waste (HW) treatment, storage or disposal except per 40 CFR Part 265. 

The CAPO also ordered that compliance with Consolidated Permit Regulations in accordance with 40 

CFR Parts 124 and 270 should be maintained, just as if timely submittal of a Notification of Hazardous 

Waste Activity and Part A Permit Application in 1980 had occurred (95). Quanex Corp. - MST then 

pursued an extension in submitting a Part B application due to the delisting of lime stabilized waste pickle 

liquor sludge from the hazardous waste list as of December 5, 1984 (85). Then, on February 4, 1985, 

another CAPO was issued concerning a complaint of violations of Section 3008 of the Solid Waste 

Disposal Act as amended by RCRA 42 USC Section 6928 and 40 CFR Part 22. The CAPO ordered 

Quanex Corp. - MST to achieve and maintain compliance with 40 CFR Part 265 and assessed a civil 

penalty (76). 

1.3 Enforcement History 

The Michigan Department of Natural Resources (MDNR) has conducted regulatory enforcement activities 

at this site. Based on file information and several site investigations, MDNR directed Quanex Corp-MST 

on October 28, 1986 to perform a remedial investigation (RI) of their sludge drying beds to determine 
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TABLE 1 

SUMMARY OF SOLID WASTE MANAGEMENT UNITS 

REGULATORY STATUS 

UNIT NAME BEFORE VSI AFTER VSI 

Surface Impoundments SWMU SWMU 

Sludge Drying Beds SWMU SWMU 

Former Acid Pits SWMU SWMU 

Landfill/W astepile SWMU SWMU 

Uncovered Berm Debris SWMU SWMU 

Hazardous Waste Container Storage Facilities (2) SWMU SWMU 

Sulfuric Acid Storage Tank SWMU NONE 

Underground Storage Tanks for Gasoline 
and Fuel Oil SWMU NONE 

Fuel Oil Tanks SWMU NONE 

Oil and Drum Lubricant Storage Area SWMU NONE 

Bonderite Storage Tanks SWMU NONE 

PCB Transformers and Capacitors SWMU NONE 

Neutralization Plant SWMU SWMU 

Fuel Oil Release Area SWMU SWMU 

Filter Presses SWMU SWMU 
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the extent of soil and groundwater contamination (52). The resulting investigation and monitoring by 

Quanex Corp - MST showed that the sludge was not inert as Quanex Corp. - MST had previously 

assumed, since leachate extraction and testing found lead and manganese in excess of primary and 

secondary drinking water standards. Therefore, the sludge was subject to the requirements of Public Act 

641 (Solid Waste Management Act) (44). 

On September 24, 1987, MDNR approved the August 5, 1987 revised closure plan for surface 

impoundments and container storage areas (39). During November, 1988, Quanex Corp - MST expanded 

their wastewater treatment facility and discontinued discharge of sludge to the surface impoundments (18, 

28). 

Quanex Corp - MST requested an extension of closure for the surface impoundments on November 2, 

1988 and submitted a petition for Type III designation of the surface impoundment sludge in July, 1989 

(8,18). Note that in Michigan, Type III wastes are wastes which have very low potential for groundwater 

release, whereas Type I wastes are characteristically hazardous and the definition of Type II wastes lies 

somewhere between, as defined in Michigan Acts 64 (Solid Waste Management Act) and 641 (Hazardous 

Waste Management Act). An amended closure plan for the surface impoundments was submitted on 

August 27, 1989 (4). MDNR issued a Notice of Deficiency on November 15, 1989 regarding 

certification of the HW Container Storage Unit Closure and in February, 1990, MDNR accepted a revised 

closure certification and released Quanex Corp - MST from financial responsibilities regarding the closed 

unit (1, 117). 

1.4 Project Description and Report Format 

This RFA report consists of six sections and five appendices. The information contained in the report 

is designed to give the reader a thorough description of site-specific and area conditions at the facility, 

and to provide information on individual units at the site. The following sections of the report are 

outlined below: 

Section 2.0 describes the facility and its operations by providing general facility information, process 

information, waste management practices, and regulatory status of SWMUs at the site. 
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Section 3.0 provides information on the general environmental setting in the immediate area and in the 

region where the facility is located. The climate, surface water, groundwater, soils, geology, and land 

use in the vicinity of the site are described in this section. Pollutant releases into groundwater, surface 

water, air, soils, and subsurface gases are also discussed in this section. 

Section 4.0 presents unit-specific information on SWMUs. For each SWMU status, description, period 

of operation, waste type(s) and management, release controls, release history, VSI observations, and 

sample results are provided. 

Section 5.0 provides summary and recommendations, including a summary table for all SWMUs 

identified during the RF A. 

Section 6.0 presents conclusions. 

Finally, the appendices contains photographs taken during the visual site inspection, if available, field 

notes, and analytical data. 

2.0 GENERAL DESCRIPTION OF FACILITY AND PROCESSES 

Quanex Corp - MST manufactures seamless steel tubing from round steel bars. Hot and cold mill 

processes are used. 

2.1 Facility Location and Operation 

The Quanex Corp - MST Division is located on the southwest side of the City of South Lyon in Oakland 

County, Michigan. See Figures 1 and 2 for the county and facility locations, respectively. The site is 

bordered by Ten Mile Road on the north, McMunn Street on the east, the Grand Trunk Western Railroad 

right-of-way on the south and Dixboro Road on the west. The facility covers approximately 53 acres 

(75). Figure 3 shows a plan of the facility. 

The facility manufactures seamless steel tubing by using hot and cold mill processes. During this 

process, round steel bars are heated, pierced and air cooled. After cooling, lubricants consisting of zinc 
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FIGURE 2: Location of Quanex-MST 
Facility in Oakland County 

SCALE· NONE 
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phosphate and sodium stearate elements are applied prior to cold-drawing of the tubing to the required 

dimensions. If further size reduction becomes necessary, annealing, acid pickle liquor cleaning, hot and 

cold water rinsing, and drying are performed (8). Tubing immersion in a cleaner/rust inhibitor is also 

possible. The processing operation produces approximately one million gallons of wastewater per day 

(59, 75). 

Hazardous and non-hazardous wastes generated by the processes include waste pickle liquor, acid cleaning 

rinsewater, machine lubricating oils, salt pot waste, steel and metal scrap and commercial product 

residues in liners and containers (75). Solvents used in the cleaning of manufactured products are 

temporarily stored, and used and spent-wastes are drummed and temporarily stored before disposal (80). 

Wastewater treatment at the plant includes metering of a lime slurry for flocculation and neutralization, 

aeration, and the settling and filter pressing of solid components (3, 54). Treatment equipment includes 

two clarifiers, two polymer feed systems, pH adjustment system, sludge thickener tanks, sludge filter 

presses, air compressor and pumps, piping, instrumentation, etc. (17). The treated wastewater is 

discharged through a NPDES permitted outfall to Inchwagh Lake via Yerkes Drain. Prior to November, 

1988, wastewater was discharged into two surface impoundments before release into Yerkes Drain (75). 

Settled solids from the impoundments were placed in two sludge drying beds from 1970 to 1987 (33). 

Sludge produced after the 1988 expansion of the wastewater treatment plant has been disposed of offsite 

in a licensed Type II landfill. 

3.0 ENVIRONMENTAL SETTING 

Quanex Corp - MST is located immediately to the north of the Yerkes Drain. Some swampy areas are 

present along the north and western edges of the site. Inchwagh Lake and its surrounding wetlands are 

located one-half mile southwest of the site as shown in Figure 2. Residential properties are located to 

the northeast, east and southeast (75). Two municipal wells are located 1.4 mile east-southeast of the 

facility (60). 
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3.1 Geology 

In the South Lyon region, 300 to 400 feet of glacial drift overlies the Mississippian Coldwater Shale. 

Quanex Corp - MST is in an interlobate area, northwest of the Erie glacial lobe. In the north-northeast 

part of the site, 15-30 feet of outwash sand and gravel deposits rest on interbedded silt, sand and clay. 

In the southeast part of the site, only outwash deposits are found and are approximately 70 feet deep (22). 

The glacial drift is dominantly outwash, moraine deposits and other ice contact deposits including 

interbedded clays, sandy clays, or sand and gravel. The land surface generally slopes to the southwest 

from an elevation of 1000 feet approximately two miles northeast of the facility to 887 feet elevation, 

which is the surface of lnchwagh Lake. The estimated elevation of bedrock is 650 feet (60). Surface 

grade of the Quanex Corp -MST facility ranges approximately from elevation 910 feet to 920 feet (66). 

3.2 Hydrogeology 

Groundwater monitoring and well logs have indicated vertical and horizontal gradients through the 

outwash aquifer underlying the site. Groundwater elevations taken prior to closure have shown mounding 

of the water table under the two surface impoundments (22, 60). However, the present existence of such 

a mound is uncertain since the surface impoundments have not contained discharge waters since 

November, 1988 (18). The dissipation in elevation of the mound towards Yerkes Drain to the southeast 

was greater than the dissipation in elevation of the mound to the northwest because the outwash 

underlying the site to the north rests upon interbedded silts, clays and sands relatively close to grade. 

Groundwater hydraulic conductivity at this site ranging from 0.000011 to 0.0094 cm/sec has been found 

using monitoring wells as reported by Quanex Carp's consultant in the 1987 Annual Groundwater 

Monitoring Report (22). Groundwater flow velocity through the outwash aquifer away from this mound 

was estimated in the report to be 0.00075 ft/day and projected to possibly achieve an expected maximum 

of 0.22ft/day (32). An MDNR estimate of 4.5 ft/day for a groundwater flow immediately adjacent to 

the mound was developed, based upon a vertical gradient caused by the previous head of water in the 

impoundments (22). 
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3.3 Climate/Meteorology 

Climate information available from the U.S. Department of Agriculture Soil Conservation Service 

indicates that an average annual windspeed of 5.1 meters per second from tbe prevailing southwesterly 

direction occurs in this general region. The average annual temperature is approximately 59" F and 

average yearly total precipitation is approximately 30 inches. 

3.4 Pollutant Releases into Groundwater 

On March 9, 1974, a Michigan Water Resources Commission investigation revealed an accumulation of 

oil in the Yerkes Drain and in the wetlands in the southwest corner of the Quanex Corp - MST facility. 

It was then determined that an old fuel line had ruptured, releasing an unknown volume of fuel oil to the 

surface of the groundwater table and into Yerkes Drain (36, 79). The release volume has been estimated 

to be anywhere from 200,000-300,000 gallons, at 420,000 gallons, and from 400,000 to 500,000 gallons 

(36, 57, 75). Figure 4 shows the area of effect of the release. On December 14, 1988, during sludge 

solidification activities, debris was discovered in the berm dividing the two surface impoundments (9, 16). 

Sampling and testing by a consultant for Quanex Corp. - MST revealed the presence of no contaminants 

in the one groundwater sample taken which was analyzed for total metals and volatile organic scans 601 

and 602. Analysis of six berm soil samples, three samples of solidified sludge and two soil samples from 

the finishing lagoon berm did find scattered levels of lead, chromium, toluene and 1, 1, 1 trichloroethane, 

when tested for total metals and volatile organic scans 601 and 602 (See Appendix A). The presence of 

low ppb levels and ranges of arsenic and 1, 1-dichloroethane have been indicated by test results from 

monitoring wells near the western surface impoundments, neutralization treatment plant and downgradient 

of the fuel oil release area. 

3.4.1 Release Potential 

The fuel oil line has been disconnected from the present oil storage system (79). Cleanup and disposal 

activities for the debris located in the berm between the surface impoundments are awaiting MDNR 

approval of either a work plan or an amended closure plan. 
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3.4.2 Monitoring Data 

Initial remediation for the fuel oil release included placing a system of well points, pumping and disposal 

of the oil/water emulsion, and establishing monitoring wells to identify the affected area. The present 

groundwater monitoring system for the fuel oil release consists of monitoring wells and release control 

and fuel oil collection equipment. A remedial action plan was approved by MDNR and the Michigan 

Water Resources Commission (MWRC) for implementation of this monitoring and removal (75). Bi­

annual reporting of fuel oil recovery since the release occurred has been performed and, as of December 

30, 1987, approximately 290,000 gallons of fuel oil had been recovered. At that reporting, 10 gallons 

had been recovered over the preceding six months (35, 57, 79). Further action or remediation regarding 

the fuel oil spill beyond what has already been done was not documented in file information. Well points 

and soil and sludge samples were used to monitor the location of the contaminated debris in the surface 

impoundment berm, and no contamination was found in one groundwater sample (16). Groundwater 

monitoring at the site for interim status and in accordance with the Groundwater Quality Assessment 

Program have reported the presence of arsenic (3.7 - 9.2 ppb), copper (10-30 ppb), selenium (2.9 ppb), 

1,1-dichloroethane (l.2 -5.3 ppb), iron and sulfate (32,47,60). Consultants to Quanex Corp. -MST have 

attributed the presence of arsenic, iron and sulfate to natural or offsite sources and l, 1-dichloroethane 

to well contamination (32, 46). In a 1988 Comprehensive Monitoring Evaluation (CME) performed by 

MDNR, the impact of the surface impoundments on groundwater quality was reported to be minor, 

although parameters in question, namely arsenic and 1,1 - dichloroethane, were present (22). Monitoring 

wells 3, 14A and 14B were covered during construction of the neutralization treatment plant and 

monitoring of wells 6A, 6B, 16A and 16B installed in their stead. See Figure 5 for site monitoring well 

locations and Appendix E for a compilation of testing data from the sources indicated. 

3.4.3 Potential Receptors 

Yerkes Drain and Inchwagh Lake are potential receptors. Two municipal wells are located 1/4 mile east­

southeast of the facility, on the opposite side and upgradient of Yerkes Drain, and are therefore not a 

potential receptor. 
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3.5 Potential Releases into Surface Water 

An oily film noticed in Yerkes Drain in early 1974 led to the discovery of a broken fuel line and a fuel 

oil release (36, 79). Quanex Corp -MST discharges treated process water into Yerkes Drain per NPDES 

permit. Several violations of this permit, including exceeding of limits set for suspended solids and total 

phosphorus, occurred from December 1988 through June 1989 (6,13). On August 22, 1989 a Notice of 

Non-compliance was issued by the MDNR Water Resources Commission, advising Quanex Corp - MST 

to return to compliance or face regulatory action (6). 

3.5.1 Release Potential 

The fuel oil line has been disconnected from the distribution header connected to the present supply 

system and release controls have been installed. NPDES Permit violations occurred after conversion from 

the use of large surface impoundments to using smaller volume clarifiers in the wastewater treatment 

process during November, 1988 (3). Quanex Corp. - MST reported that reduction in wastewater volume 

discharge with no reduction in process solids and phosphorus caused exceedence of permit limitations. 

A limitation of 20 mg/L and 110 lbs/day as monthly averages for total suspended solids was exceeded 

by 19 to 21 mg/Land 183 to 232 lbs/day for four months, and a monthly average limitation of 0.25 

mg/L for total phosphorus was exceeded for six months by 0.02 to 0.16 mg/L (6). The conversion to 

clarifiers was also reported to affect monitoring and the ability to compensate for problems before 

discharge (3). 

3.5.2 Monitoring Data 

Daily samples are taken from the effluent and sent to the City of South Lyon Wastewater Treatment Plant 

(WWTP) for analysis. Results are recorded on bench sheets. Continuous-reading 24 hour strip charts 

are used to record pH. Records are available for the previous five years (10). Reporting of non­

compliance events and submittal of Discharge Monitoring Reports are required in order to assure 

regulations are followed (3,6). Release control, collection and well monitoring for fuel oil are in place 

and small volumes of fuel oil, roughly 5 to 15 gallons, are typically collected during six month periods 

(35, 79). Monitoring well testing has found the fuel oil to be a high grade #1, #2 or #3 fuel oil (57). 
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3.5.3 Potential Receptors 

Aquatic biota of Yerkes Drain and Inchwagh Lake are potential receptors. 

3.6 Pollutant Releases into Air 

Activity Reports from MDNR Air Quality Division (AQD) and VSI information indicate the following 

Quanex equipment is kept on their Emissions Inventory (EI): One packed tower acid mist scrubber for 

No.2 Pickle House; six acid pickle tanks, four with fan - drawn ventilation and two sharing two wet 

scrubbers; six roller hearth annealing furnaces; one lime silo with baghouse; two natural gas/oil boilers 

and rotary and walking beam reheat furnaces which share one stack (91, 94, 98, 101, 105, 107-110). 

No releases from these sources have been reported. A complaint was received on August 10, 1987 by 

a local resident regarding a woodburning/chemical odor, but no findings resulted when checked by 

MDNR-AQD on August 24, 1987 (41). 

3.6.1 Release Potential 

No reports of releases were present in the files or VSI information. Processes are presently operated with 

control equipment. 

3.6.2 Monitoring Data 

Visual (opacity) only as required. 

3.6.3 Potential Receptors 

The residential areas of South Lyon would be potential receptors. 
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3.7 Pollutant Releases into Soils 

There have been six potential areas of pollutant release into soils reported. In late 1973 or early 1974, 

a buried fuel oil line ruptured, leaking fuel oil into the soil, as described in Section 3.4 (36). Waste 

barium and corrosive solids located within a hazardous waste storage pad (Area B)(43). Lead and 

manganese from the two sludge drying beds (44). Two surface impoundments previously used to collect 

sludge waste contain a variety of metals (8). Three waste pickle liquor acid pits which operated for 34 

years were closed without formal cleanup (62). Berm debris uncovered December 14, 1988, between 

the two surface impoundments as described in Section 3.4 (9, 16). 

3.7 .1 Release Potential 

The buried fuel line has been disconnected from the supply system but has not been removed. The 

line/release area is a source of release of approximately 5-10 gallons per six month period, but releases 

are contained by "primary" and "secondary" control measures. The hazardous waste storage pad has 

been acceptably closed per MDNR and closure activities determined tbat no releases had occurred (117). 

Two sludge drying beds and two surface impoundments are in various stages of delisting, disposal or 

closure. Sludge sample test data prepared by consultants to Quanex Corp. - MST appears to show that 

waste constituents in the lime stabilized waste pickle liquor sludge (LSWPLS) in the beds and 

impoundments is immobile (8, 33). Three waste pickle liquor acid pits were closed prior to 1968, before 

RCRA regulations were established, and these areas have been built over during plant expansions and 

closure/cleanup is not documented. The berm debris is still in place, awaiting MDNR approval for 

disposal. 

3. 7 .2 Monitoring Data 

Berm soil and dried sludge samples taken from the site by consultants to Quanex Corp. - MST indicate 

elevated levels of lead (0.1- 3.6 mg/L), toluene (0.039-0.14 mg/kg), chromium (0.07 -0.08 mg/L) and 

1, 1, 1 trichloroethane (0.083 - 0.12 mg/kg) in certain locations (See Appendix A). Leachate testing of 

the impoundment and drying bed sludges has found no constituents in excess of E.P. Toxicity limits (8, 

33). Drying bed sludge leachate samples have been found to exceed drinking water standard limits for 

manganese (0.04 to 1 mg/L detected) and for lead (0.11 to 0.47 mg/L detected) (44). Barium (1.1 
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mg/L), zinc (5.5 - 5.9 mg/L) and selenium (0.013 - 0.019 mg/L) at levels in excess of drinking water 

standards have been found in the impoundment sludge leachate, but are less than twice the allowable 

standard levels (8). See Appendix B for sample results for sludge and leachate constituent levels. Note 

that all test data recorded in the files was related to E.P. Toxicity testing, that no testing according to new 

TCLP procedures was evident, and that a sample could be non-hazardous under E.P. TOX criteria but 

fail to meet TCLP criteria. 

3. 7 .3 Potential Receptors 

Surface water, groundwater and terrestrial biota in or on the soil are potential receptors. 

3.8 Gaseous Pollutants into Subsurface Soils 

No sources are known. 

3.8.1 Release Potential 

Volatilization of organic contaminants, if present. 

3.8.2 Monitoring Data 

No data is available. 

3.8.3 Potential Receptors 

Ambient air is a potential receptor if subsurface gases migrate to the surface and are released from the 

soil. 
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4.0 DESCRIPTION OF SOLID WASTE MANAGEMENT UNITS (SWMUs) 

Ten SWMU's are identified at the Quanex Corp-MST site. These include surface impoundments, sludge 

drying beds, former acid pits, landfill/ wastepile, uncovered berm debris, two hazardous waste container 

storage facilities, a fuel oil release area, two filter presses and a neutralization plant. See Figures 3, 4 

and 6 for locations of the SWMUs and plant process areas. 

4.1 Unit Type: Surface Impoundments 

Regulatory status: SWMU. This area is inactive and undergoing closure (See Figure 6). A revised 

closure plan was conditionally approved September 24, 1987 (39). However, discovery of debris 

in the berm between the two impoundments, designation of the sludge as Type II waste by MDNR, 

and the submittal of a new closure plan for performing closure with sludge in place have left this 

issue awaiting MDNR consideration and approval/disapproval (4, 9, 12). 

A. Unit Description: The two surface impoundments are each 550 feet long and tapered from 

125 feet to 50 feet end to end. The total depth of the impoundments was uncertain, due to 

previous dredging of sludge into the sludge drying beds, but sludge depth in the finishing 

(western) lagoon was estimated during the VSI at 3 feet, and estimated at being anywhere 

from 7 to 14 feet in the roughing (eastern) lagoon. The impoundments were used to collect 

sludge from the settling of lime-treated wastewater flocculants and for retention of the liquid 

effluent prior to discharge via the NPDES permit. See Appendix C, Photographs 6 and 7 for 

surface impoundments. 

B. Period of Operation: 1970 - 1988 
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C. Waste Type: The lime stabilized waste pickle liquor sludge (LSWPLS) was classified under the 

proposed K063 waste designation. According to a July, 1989 Type III Designation Petition by 

Quanex Corp. - MST for the surface impoundment sludge, LSWPLS was included in U.S. 

EPA's first list of hazardous wastes. It was also reported that in 1980, K063 materials were 

deleted from the list, but U. S. EPA continued regulation under the "derived from" rule, 40 

CFR 261.3(c)(2). The petition concluded by stating that K063 materials were fully exempted 

from the presumption of hazardousness effective December 5, 1984, based upon leachate testing 

and site specific deli sting petitions (8). 

Waste Volume/Capacity: 46,900 Cubic Yards (CY) after stabilization with flyash (estimated). 

Waste Constituents: LSWPLS contains constituents which would make it a hazardous material 

if present above acceptable concentrations. According to a July, 1989 Type III Designation 

Petition for the surface impoundment sludge, hexavalent chromium and lead are present in 

immobile forms with leachate test values well below maximum permissible E.P. TOX limits (8, 

Appendix B). Other possible waste constituents, including cadmium, copper, nickel, silver and 

zinc, are detectable in E.P. Toxicity leachate, but are also below the lower limit for 

classification as E.P. Toxic. Classification in terms of TCLP testing is unknown. 

D. Release Controls: Impoundments have release gates for liquids, but do not have clay liners. 

Sludge has been stabilized with flyash. 

E. Release History: No releases have been reported. Clarified free liquid has been discharged per 

NPDES permit. Normal operations occurred where sludge was removed by dredging from 1971 

to 1975, and by pumping from 1975 to 1987, and placed in sludge drying beds on-site. 

Potential for releases to groundwater exists and is monitored (See Appendix E). 

F. Observations: Impoundments do not have clay liners. 

G. Sample Results: VOC testing for scans 601 and 602 found toluene at 0.09 and 0.14 mg/kg in 

two of three sludge samples taken. See Appendix A. Cadmium, copper, lead, nickel, silver and 

zinc are detectable in E. P. Toxicity leachate at less than hazardous levels. See Appendix B. 

Also, groundwater test data from adjacent monitoring wells is presented in Appendix E. 

23 



4.2 Unit Type: Sludge Drying Beds 

Regulatory status: SWMU. This area is inactive. The sludge was delisted from the proposed K063 

hazardous waste designation by the U.S. EPA in 1984 as described in Section 4.!C (8). Quanex 

Corp. - MST attempted to prove in 1987 that the sludge in the drying beds is an inert waste, but 

levels of manganese and lead were found to exceed the drinking water standards (44). Nonetheless, 

Quanex Corp MST submitted a Type III Designation Petition on January 29, 1988 for site-specific 

MDNR consideration prior to conducting disposal activities (11, 33). See Figure 3 for location of 

drying beds. 

A. Unit Description: This area was used to dewater sludge transferred from two surface 

impoundments. The northern bed is approximately 500 feet long (east to west) by 160 feet wide 

(north to south) with a sludge depth of about 9-14 feet. The southern bed is approximately 325 

feet long (east to west) and 225 feet long (north to south) with a sludge depth of about 7-10 feet 

(50). See Appendix C Photographs 25 and 26 for sludge drying beds. 

B. Period of Operation: 1970 - 1987 

C. Waste Type: The lime stabilized waste pickle liquor sludge (LSWPLS) was classified under the 

proposed K063 waste designation. According to a January, 1988 Type III Designation Petition 

by Quanex Corp. - MST for the drying beds, an industry-wide delisting of K063 materials by 

the U.S. EPA occurred June 5, 1984, to be effective December 5, 1984. According to the 

petition, the delisting came about due to data presented by the American Iron and Steel Institute 

(AISI) and site-specific delisting petitions (53). 

Waste Volume/Capacity: Approximately 80,000 CY 

Waste Constituents: LSWPLS contains constituents which would make it a hazardous material 

if present above acceptable concentrations. According to a January, 1988 Type III Designation 

Petition for the drying bed sludge, hexavalent chromium and lead are present in immobile forms 

with leachate test values well below maximum permissible E.P. TOX limits (33, Appendix B). 

Other possible waste constituents, including barium, cadmium, copper, manganese, nickel, 

silver and zinc, are detectable in E.P. Toxicity leachate but are also below the lower limit for 

classification as E.P. Toxic hazardous. Classification in terms of TCLP testing is unknown. 

24 



D. Release Controls: Groundwater monitoring wells are located to the south and west. Sludge has 

not been stabilized with flyash. 

E. Release History: None known. Groundwater monitoring results show presence of contaminants 

attributed as background (See Appendix E). 

F. Observations: Beds have berms but not clay liners. 

G. Sample Results: Barium, cadmium, copper, lead, manganese, nickel, silver and zinc are 

detectable in E.P. Toxicity leachate at less than hazardous levels. See Appendix B. Also, 

groundwater test results from adjacent monitoring wells are provided in Appendix E. 

4.3 Unit Type: Former Acid Pits 

Regulatory status: SWMU. These areas are inactive and underwent closure prior to existence of 

formal closure regulations. In an April 1986 Loss of Interim Status Inspection Report - Checklist, 

prepared by a consultant to the U.S. EPA, these areas were given a status described as having 

completed closure in a manner acceptable to the responsible agency and in accordance with the 

closure plan. Closure of the units at that time was reported to the MDNR and U.S. EPA (59). As 

shown in Figure 6, these pits have been covered over during plant expansion activities. 

A. Unit Description: The three pits were approximately 80 feet by 80 feet by 6 feet deep and 

contained waste pickle liquor sludge which may have been treated by lime (64). 

B. Period of Operation: Approximately 1935 to 1969 

C. Waste Type: Lime stabilized waste pickle liquor sludge (LSWPLS). 

Waste Capacity/Volume: Approximately 1400 CY. 

Waste Constituents: LSWPLS sample test data not available. More-recently produced LSWPLS 

in the drying beds and impoundments contain a variety of metals, see sections 4. lC and 4.2C 

of this report. 
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D. Release Controls: Groundwater monitoring has been performed and contaminants detected in 

levels considered by the facility to be background. See Part G below and Appendix E. 

E. Release History: None known. 

F. Observations: Detecting the lack or presence of hazardous levels of LSWPLS constituents in 

the former pit areas might be a good indication of potential for long-term releases from the 

impoundment and drying bed sludges, since the use and closure of the pits occurred years ago 

(1935-1969). 

G. Sample Results: Data from monitoring wells 3, 14A and 14B near two of the former pit 

locations, as reported in a 1986 Groundwater Quality Assessment Program (GQAP), has 

indicated little variability between parameters measured for suitability as a drinking water supply 

and in terms of VOC's and totals for metals found in upgradient well 1 (60, Figure 5, Appendix 

E). Parameters detected during assessment monitoring include sodium, barium, chromium, 

fluoride, chloride, manganese, and phenols in reportedly acceptable levels per 40 CFR 265 

Appendix III; iron, arsenic and sulfate in slightly higher concentrations, and methylene chloride 

in very high concentrations (32, 60). All of these items of concern have been explained in the 

Quanex GQAP report as: background levels, due to unfiltered samples, typical in near surface 

groundwater or due to error in analytical technique (47,60). Other chemical analyses and 

suitability testing per drinking water standards are given in the GQAP report and show no large 

discrepancy from the other data (See Appendix E). From a regulatory approval aspect, the U.S. 

EPA approved the April, 1986 GQAP, based on inclusion of inserts from July, 1986 and 

replacing of a single page per direction of William Muno, EPA, in September, 1986 (47). The 

files did not contain this additional information. 

4.4 Unit Type: Uncovered Berm Debris 

Regulatory status: SWMU. Scrap metal and drum remnant debris was discovered during sludge 

solidification for closure of the two surface impoundments. Removal and disposal of the material 

is awaiting a response to either a March 24, 1989 work plan submitted to MDNR, or an amended 

closure plan for the surface impoundments submitted in August 1989 to MDNR (4, 9). 
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A. Unit Description: The debris is located in the berm and southern end of the two surface 

impoundments (See Figure 6). Origin is unknown and presumed to be historic dumping from 

a staging area for scrap metal. See Appendix C, Photographs 9 and 10 for berm debris. 

B. Period of Operation: Unknown 

C. Waste Type: Solid wastes including steel scrap and drum remnants. 

Waste Volume/Capacity: Unknown, preliminary debris area is 180 feet long and berm is 

approximately 20 feet wide (14). 

Waste Constituents: Toluene; 1,1,1 trichloroethane; chromium, and lead have been detected in 

berm soil samples tested for VOC's and trace and total metals (9). 

D. Release Controls: Groundwater monitoring wells are located nearby (See Figure 5 and 

Appendix A). 

E. Release History: Unknown. Due to nearby location of the scrap metal and retired equipment 

dismantling area, it is speculated that some of this material was used during construction of the 

berms for the surface impoundments. 

F. Observations: Scrap metal debris was observed on the berm surface. 

G. Sample Results: Discovery of the debris lead to taking of eight berm soil samples, three 

stabilized impoundment-sludge samples, and one groundwater sample on December 20, 1988. 

All samples were tested for volatile organic scans 601 and 602 and for trace and total metals (9). 

Toluene, 1,1,1 -trichloroethane, chromium and lead were found in the soil and dried sludge 

samples. Contaminant levels did not exceed E.P. Toxicity allowable levels (9). See Appendix 

A. Groundwater testing found no contaminants. 
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4.5 Unit Type: Hazardous Waste Storage Facility B 

Regulatory status: SWMU. This facility stored barium and corrosive materials on a concrete pad 

(43). The facility has been removed and clean closed. Closure certification was accepted when 

MDNR released Quanex Corp-MST from financial responsibilities regarding the closed unit (1, 117). 

A. Unit Description: Area B was a fenced-in drum storage pad, 40 feet by 40 feet. See Figure 7 

and Appendix C, Photograph 11 for the former location of the pad. 

B. Period of Operation: 1984-1989. 

C. Waste Type: Hazardous spent materials. 

Waste Volume/Capacity: Approximately 110 gallons of barium and 2 CY of corrosive 

materials. 

Waste Constituents: Waste barium (D005) and corrosive solids (D002). 

D. Release Controls: The Area B pad has been removed and clean closed per MDNR release of 

Quanex Corp - MST from financial responsibilities regarding the closed unit. 

E. Release History: None reported. 

F. Observations: Area B is currently a clean gravel lot next to a fenced empty drum storage area. 

G. Sample Results: No sampling results were found in the files. Revision 1 of the closure plan, 

dated August 5, 1987, indicated that soil below the pad would be removed if barium above 

background levels was found (43). A November, 1989 MDNR letter reviewing Quanex Corp.­

MST's October, 1989 closure certification did comment on completed testing for background 

levels of barium (1). It was reported by Quanex Corp. - MST during the VSI that no evidence 

of releases was found. 
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4.6 Unit Type: Hazardous Waste Storage Facility C and Sump 

Regulatory status: SWMU. Area C is active and is used for the temporary storage of waste oil and 

drum solvents for less than 90 days (64,80). 

A. Unit Description: Area C is a spent-oil and solvent drum/tank storage pad including a 10,000 

gallon aboveground tank for waste oils and an area for spent-solvent drums. This area also has 

a surface water runoff collection system and sump. See Figure 7 and Appendix C, Photographs 

13 and 14 for Area C location and details. 

B. Period of Operation: 1979 - Present 

C. Waste Type: Waste oil and spent solvents. 

Waste Volume/Capacity: 10,000 gallons of waste oil and approximately 35 drums. 

Waste Constituents: Spent petroleum products and solvents. 

D. Release Controls: Area C is diked for 150% containment and has a sump for runoff and spill 

collection. 

E. Release History: None reported. 

F. Observations: Approximately 35 drums were in Area C during the VSI. The amount, level, 

etc. of waste in the drums and the 10,000 gallon tank is uncertain. Area C has a total capacity 

of more than 35 drums, but a total capacity figure has not been documented. 

G. Sample Results: Sampling and testing have not been performed for Area C. 

4. 7 Unit Type: Fuel Oil Release Area 

Regulatory status: SWMU. Inactive area of previous fuel oil spillage. Discovery of fuel oil in 

Yerkes Drain in 1974 was traced to a ruptured line beneath the Quanex mill building. The ruptured 

line was disconnected from the supply source but not removed from below the mill. Spillage was 
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a one time occurrence. Release controls and collection equipment approved by the MDNR and 

MWRC have been installed between the point of release and Yerkes Drain (75). Recovery of about 

290,000 gallons of fuel oil has occurred and currently, about 10 gallons is collected every six 

months. 

A. Unit Description: Area from point of release beneath main mill building to Yerkes Drain (See 

Figure 4). See Appendix C, Photographs 22-24 and 27 for photo details. 

B. Period of Operation: 1973-74 to present 

C. Waste Type: Fuel oil. 

Waste Volume/Capacity: Approximately 200,000 - 500,000 gallons (reported as 280,000 

gallons during VSI). 

Waste Constituents: Fuel-related hydrocarbons 

D. Release Controls: Monitoring wells, pea-gravel trench interceptor, groundwater baffle, 

caissons and float oil skimmers. 

E. Release History: Release occurred in late 1973 or early 1974 and was discovered on 

March 9, 1974. 

F. Observations: Oily film was not observed on the water in Yerkes Drain. 

G. Sample Results: File information on soil and water sampling reported the fuel oil to be a high 

grade #1, #2, or #3 fuel oil but levels of fuel oil were not provided (57). File information also 

documents that extensive test pit excavation occurred and monitoring wells were installed to 

define the area of extent of the release, but sample testing results were unavailable (83). 

4.8 Unit Type: Former Landfill/Wastepile 

Regulatory status: SWMU. This area is currently active for temporary storage of scrap materials 

prior to disposal. Due to the nature of the materials contained in the area: steel scrap, old 
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equipment, etc., neither Quanex Corp -MST or PRC Engineering, a consultant to U.S. EPA which 

drafted a 1986 LOIS Certification, regarded the area as containing hazardous wastes (59, 64). 

A. Unit Description: Abandoned landfill was 200 feet by 200 feet by 3 feet deep. Miscellaneous 

scrap was placed in the landfill for eight years. Wastepile was 50 feet by 3 feet by 3 feet high 

and temporarily stored non-hazardous scrap material for eight years. Current activity includes 

the temporary staging of old equipment prior to scrapping activities. See Figure 6 for location 

of the area and Photographs 15, 16 and 17 in Appendix C for details. 

B. Period of Operation: Landfill 1967 (?) to 1977; Wastepile - 1977 to 1985 (Present). 

C. Waste Type: Non-Hazardous solid wastes. 

Waste Volume/Capacity: Landfill 4400 CY, Wastepile 50 CY. 

Waste Constituents: Waste constituents include trash, bricks, scrap steel, broken concrete, steel 

scale and sand. 

D. Release Controls: None. 

E. Release History: None reported. 

F. Observations: Scrap/equipment tended to be large in size and scattered throughout the area (not 

a pile as the name implies). Exact location of Monitoring Wells 16A & B with respect to area 

is uncertain. 

G. Sample Results: Results of groundwater monitoring of nearby wells 16A & B have shown an 

indication of copper (30 µg/L) and arsenic (2.3 µg/L). Copper and arsenic have also been found 

in other wells at low levels and Quanex Corp. - MST describes them as background 

contaminants. The monitoring results also report levels of other elements considered to be 

background in nature, due to consistent findings at elevated levels in upgradient and 

downgradient wells (32, 60). See Appendix E. 
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4.9 Unit Type: Filter Presses 

Regulatory status: SWMU. The presses are active treatment units. 

A. Unit Description: Clarifier sludge is dewatered in filter presses prior to offsite disposal to a 

Type II (non-hazardous) landfill. See Figure 6 for location and Appendix C, Photograph No. 

8, for additional information. 

B. Period of Operation: 1988 - present 

C. Waste Type: Lime stabilized waste pickle liquor sludge (LSWPLS). 

Waste Volume/Capacity: Not determined. 

Waste Constituents: Those constituents common to LSWPLS not stabilized with tlyash. See 

Section 4.2 Part C for details. 

D. Release Controls: Not determined. 

E. Release History: None reported. 

F. Observations: Equipment present and operational. 

G. Sample Results: LSWPLS same as prior to use of filter press, see Section 4.2 Part G. 

4.10 Unit Type: Neutralization Plant 

Regulatory status: SWMU. This is active as a part of the treatment process. Waste pickle 

liquor is a hazardous waste (K062) before being treated due to its low pH (may not be the only 

criteria). Quanex Corp. - MST claims exemption of this waste from Part 264 and 270 

requirements, because the sewers and tanks in their "totally enclosed" treatment system meet the 

requirements of Part 261.4(c) and Parts 270. l(c)(2) iv and v(75). 
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A. Unit Description: This facility treats waste pickle liquor from the manufacturing process by 

using lime to neutralize sulfuric acid and cause sludge to settle out of solution. Lime stabilized 

waste pickle liquor is discharged to clarifiers which collect sludge and discharge liquid to Yerkes 

Drain per NPDES permit. The facility is located as shown on Figure 6. See Appendix C, 

Photograph 5, for details. 

B. Period of Operation: ? (1969) - Present. 

C. Waste Type: Waste pickle liquor stabilized by lime. 

K062 waste designation. 

Waste Volume/Capacity: Not determined. 

Waste Constituents: Water acid & chemicals, sulfuric acid pickle, acid rinse water, zinc 

phosphate, sodium stearate, cleaner and lime. 

D. Release Controls: Waste pickle liquor is delivered by enclosed sewer system, treated in a 

contained area, and discharged to clarifiers. 

E. Release History: None reported. 

F. Observations: Construction neutralization treatment plant covered over monitoring wells 3, 14A 

and 14B. 

G. Sample Results: None found in file information. U.S. EPA rejected a proposed delisting by 

Quanex Corp. - MST for the K062 effluent on August 24, 1988, due to groundwater concerns 

for the then-operating surface impoundments (20, Appendix E). 
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5.0 SUMMARY AND RECOMMENDATIONS 

I 

- 1 

ENFORCEMENT 
CONF\DENT\Al _ 

The principal environmental concerns at the Quanex Corp - MST facility involve unresolved 

determinations of status for the surface impoundments, sludge drying beds, and uncovered berm debris. 

The VSI provided information which verified the file information and revealed additional information 

necessary for a complete update and status check of all areas considered. A summary of, and 

recommendations for, each SWMU, including possible sampling or further analysis required, is provided 

as follows: 

1. No further sludge testing will be necessary if MDNR accepts a Type III designation for the sludge 

and agrees to closure in-place of the material. If MDNR does not accept that designation, then 

sampling and testing during sludge removal to a Type II landfill will be required. 

2. Sludge Drying Beds: MDNR acceptance of the Type Ill designation for the sludge will relieve the 

need for additional sampling. Denial of the Type III designation by MDNR should result in the 

performance of sampling during the sludge removal and disposal. 

3. Former Acid Pits: The locations of the .former acid pits are uncertain, closures (of unknown degree) 

have been reported, the pits' contents appear to have been non-hazardous LSWPLS and groundwater 

monitoring has revealed no obvious concerns. However, since little information about the pits is 

available, and testing at these potential sources might reflect the long-term effects of the drying bed 

and impoundment sludges, sampling is recommended. 

4. Landfill/Wastepile: This area is active for temporary storage of non-hazardous scrap materials . 

Groundwater monitoring wells are located nearby. Continued periodic groundwater monitoring is 

recommended. 

5. Uncovered Berm Debris: MDNR determination regarding the proposed work plan for the debris 

removal and disposal should be completed. Soil sampling during removal of the debris in 

accordance with MDNR determinations and actions should be performed. 
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6. Hazardous Waste Storage Facility B: No action appears to be necessary. 



7. Hazardous Waste Storage Facility C: Area C is active and no releases have been reported. 

However, sampling and testing is recommended based on information that the diking and sump may 

have not been constructed prior to use of the facility. 

8. Fuel Oil Release Area: No action appears to be necessary . Continue to monitor reports of fuel oil 

recovery from collection system. 

9. Filter Press: This equipment is active and no releases have been reported. Disposal of LSWPLS 

is to a licensed Type TI landfill. No further action appears to be required. 

10. Neutralization Plant: It is active in the treatment process and no releases have been reported. Waste 

pickle liquor is contained and treated. Stabilized sludge settles out in clarifers and liquid is 

discharged per NPDES permit. No further action appears to be required. 

See Table 2 on the following pages for a summary of SWMU information. 

36 

R ELEASE.:l ! Jld<.., 
DATE.... / ~l ~-
RIN # ---­
\N\TIALS_v1. L/ • 



Solid Waste 
Management Unit 

Surface Impoundments 

Sludge Drying Beds 

Former Acid Pits 

Landfill/W astepile 

Uncovered Berm Debris 

Hazardous Waste 
Storage Facility B 

Hazardous Waste 
Storage Facility C 
and Sump 

Operational 
Dates 

1970 - 1988 

1970 - 1987 

1935 - 1969 

1967(?)-77 
/1977-1985 
(Present) 

Unknown 

1984-1989 

1979 -Present 

TABLE 2 

QUANEX CORP - MST 
SOUTH LYON, MICHIGAN 

SOLID WASTE MANAGEMENT UNITS SUMMARY 

Release History 

None reported . Free liquid was 
discharged to Yerkes Drain 
per NPDES permit and sludge 
was put in sludge drying beds. 
Remaining sludge has been 
designated as Type II waste 
thus far. 

None known. 

None known. 

None known. 

Unknown. May have 
occurred during surface 
impoundment construction. 

None known. 

None known. 
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Suggested Further Action 

MDNR determination on Type 
III designation and amended 
plan for closure in-place 
of sludge. Possible 
subsequent sampling and 
and testing . 

MD NR determination on Type III 
designation petition. 
Possible subsequent sampling 
and testing. 

Soil boring and sampling. 

Continue periodic groundwater 
monitoring. 

MDNR approval/disapproval of 
proposed work plan. Soil 
sampling during excavation 
and disposal. 

None. 

Sampling to confirm no releases 
prior to construction of 
containment. 
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Solid Waste 
Management Unit 

Fuel Oil 
Release Area 

Filter Press 

Neutralization Plant 

Operational 
Dates 

1974-Present 

1988-Present 

?(1988)-Present 

TABLE 2 (CONTINUED) 

QUANEX CORP - MST 
SOUTH LYON, MICHIGAN 

SOLID WASTE MANAGEMENT UNITS SUMMARY 

Release History 

Release occurred during 
late 1973 or early 1974. 

None known. 

None known. 
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Suggested Further Action 

None. 

None. 

None. 
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ENFORCEMENT 
CONFIDENTIAL 

The PR/VSI identified 10 SWMU's at the Quanex Corp-MST facility. Background information on the 

facility's location, operations, waste generating processes, environmental setting, release potentials and 

receptors is presented in Sections 2.0 and 3.0. SWMU specific information such as the unit's description, 

dates of operation, wastes managed, release controls, release history, observed conditions, and sample 

results is discussed in Section 4.0. 

SWMU I-Surface Impoundments 

There is a potential for a future release to groundwater since the impoundments do not have clay liners 

and the sludge is still present. Low levels of contaminants have been detected in samples of solidified 

sludge, and in monitoring wells. 

There is a low potential for a future release to surface water. The impoundments are currently inactive 

and undergoing closure. 

There is a low potential for a release to air since the impoundments are inactive, solidified, and 

undergoing closure. However, sludge samples have indicated low levels of volatile organic compounds. 

The potential for a future release to soil exists because the impoundments do not have clay liners and the 

sludge is still present. Low levels of contaminants have been detected in samples of solidified sludge. 

There is a low potential for a release of subsurface gas because the impoundments are inactive and the 

sludge is solidified. However, samples of the sludge have indicated low levels of volatile organic 

compounds. 

SWMU 2-Sludge Drying Beds 

There is a potential for release to groundwater since the sludge has not been stabilized with flyash and 

the beds are not clay lined. Sampling of the sludge leachate has indicated low levels of contaminants . 

Monitoring wells are present in this area and test results of the groundwater show the presence of 
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contaminants attributed as background. 

ENFORCEMENT 
CONF\DENT\AL 

, 

There is a low potential for a future release to surface water. The area is inactive and is surrounded by 

berms. 

There is a low potential for a release to air since the waste is not characterized by volatile organic 

compounds. 

There is a potential for a release to soil because the sludge has not been stabilized and the beds are not 

clay lined. Lead and manganese may have entered the soil surrounding the beds(44). 

There is a low potential for a release of subsurface gas since the waste is not characterized by volatile 

organic compounds . 

SWMU 3-Former Acid Pits 

There is a low potential of a future release to groundwater since the pits were closed in 1969 and the area 

has been built over. Contaminants detected in groundwater are at levels considered to be background by 

the facility . 

There is a low potential of a future release to surface water since the pits were closed in 1969 and the 

area has been built over. 

There is a low potential for a release to air since the area has been built over. The volatile organic 

compound detected in groundwater samples which has been explained by the facility would have to 

migrate through the soil to the surface. 

The potential for a release to soil is uncertain since the area has been built over during plant expansions 

and closure/cleanup is not documented. 

There is a low potential for a release of subsurface gas. The area has been built over and any organic 

compounds, if present, would have to migrate through the soil to the surface. 
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SWMU 4-Uncovered Berm Debris 

,~ ENFORCEMENT 
. coNF\DEN1\~L l 

There is a potential for a release to groundwater. Volatile organic compounds and heavy metals have 

been detected in soil samples. Groundwater testing has found no contaminants. 

There is a low potential of a release to surface water. There is no documentation concerning a release 

to surface water . 

The air could be a receptor if the volatile organic compounds detected in the soil volatilize and migrate 

to the surface. 

There is a potential for a release to soil of contaminants detected in the soil samples, since the debris is 

still present. 

There is a potential for a release of subsurface gas since volatile organic compounds have been detected 

in soil samples. 

SWMU 5-Hazardous Waste Storage Facility B 

There is no potential for a release to groundwater since the facility has been removed and clean closed. 

There is no potential for a release to surface water since the facility has been removed. 

There is no potential for a release to air since the facility has been removed. 

There is no potential for a release to soil since the facility has been removed and clean closed. 

There is no potential for a release of subsurface gas since the facility has been removed and clean closed. 

SWMU 6-Hazardous Waste Storage Facility C and Sump 

There is a low potential for a release to groundwater since the area is diked and has a sump for runoff 
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and spill collection. 

ENFORCEMENT 
~ CONF\DENT\AL 

There is a low potential for a release to surface water since the area is diked and has a sump for runoff 

and spill collection. 

There is a potential for a release to air if the drums of spent solvents are opened. 

There is a low potential for a release to soil since the area is diked and has a sump for runoff and spill 

collection. 

There is a low potential for a release of subsurface gas since the area is diked and has a sump for runoff 

and spill collection. 

SWMU 7-Fuel Oil Release Area 

There is a low potential for a future release to groundwater since the ruptured line was disconnected and 

release controls and collection equipment are in place. 

The release of fuel oil to surface water has been documented. A ruptured fuel line was the cause for the 

release. The line was disconnected and release controls and collection equipment have been installed. 

Recovery of the fuel oil is still occurring at a rate of 10 gallons every six months. The potential for a 

future release to surface water is low because of the passive collection and control measures present. 

The air could be a receptor if gases migrate through the soil to the surface. 

The potential for a release to soil is present since the buried fuel line was disconnected from the supply 

but not removed. However, any releases would be contained by primary and secondary control measures. 

There is a potential for a release of subsurface gas if the material can migrate through the soil to the 

surface. 
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SWMU 8-Former Landfill/Wastepile 

There is a low potential for a release to groundwater since the waste constituents are non-hazardous. 

There is a low potential for a release to surface water because the area was used for temporary storage 

of non-hazardous scrap material . 

The potential for a release to air is low because the waste is not characterized by volatile organic 

compounds. 

There is a low potential for a release to soil since the wastes are solid and considered non-hazardous. 

There is a low potential for a release of subsurface gas since the waste is not characterized by volatile 

organic compounds . 

SWMU 9-Filter Presses 

There is no potential for a release to groundwater. This machine dewaters the lime stabilized waste 

pickle liquor sludge prior to offsite disposal. The water is discharged per NPDES permit through an 

outfall. 

There is a low potential for a release to surface water . Water from the sludge is discharged through a 

NPDES permitted outfall . 

There is a low potential for a release to air since the sludge waste is not characterized by volatile organic 

compounds. 

The potential for a release to soil is low since the press dewaters the sludge, with the sludge going for 

offsite disposal and the water going to an outfall. 

There is a low potential for a release of subsurface gas since the sludge waste is not in contact with the 

ground at this SWMU and the waste is not characterized by volatile organic compounds. 
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SWMU 10-Neutralization Plant 

ENFORCEMENT 
CONFIDENTIAL 

There is a low potential for a release to groundwater because it is an enclosed treatment system. 

However, low levels of contaminants have been detected in nearby monitoring wells . 

There is a low potential for a release to surface water is something fails in the treatment process and 

water is discharged to surface water with contaminants above permitted levels . 

There is a low potential for a release to air since this is an enclosed treatment system. 

The potential for a release to soil is low since this unit is an enclosed treatment system. There is no 

documentation concerning any releases. 

There is a low potential for a release of subsurface gas because the treatment system is enclosed. 
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105. 

106. 

107. 

108. 

109. 

110. 

111. 

112. 

113. 

114. 

115. 

116. 

MDNR letter from David Yanochko to Mel Robinson, Quanex Corp, regarding 
Emissions Inventory System discrepancy ..f:i/2/82. 

MDNR letter from Kevin Tolliver to Mel Robinson, Quanex Corp, regarding compliance 
with air pollution rules - 7 /22/81. 

MDNR - AQD Activity Report for annual compliance prepared by Tolliver - 7/13/81. 

Quanex letter from M.P. Robinson to Ron Waybrant, MDNR -0 of HWM, regarding 
Waste Characterization Report - 6/29/81. 

MDNR -AQD Activity Report prepared by Hanson - 3/27 /81. 

US EPA Notification of Hazardous Waste Activity - 10/14/80. 

MDNR memo from Jack Larsen to Permit Unit Chief regarding Quanex Permit to 
Remove Scrubber - 11/1/78. 

MDNR -AQD Activity Report prepared by Larsen - 9/22/78. 

Quanex letter from Donald Comfort to Jack Larsen, MDNR -AQD, regarding torch 
station ventilation system - 7 /27 /78. 

MDNR letter from Jack Larsen to G.R. Parsch, Quanex Corp., regarding permit to 
install and operate existing scrubber for torch station -6/29/78. 

Quanex letter from G.R. Prasch to Jack Larsen, MDNR - APCD, regarding expanding 
facilities and permit changes - 4/4/78. 

Quanex letter from K.W. Dodds to Mr. Larsen, MDNR, regarding plant expansion and 
request for application - 3/16/78. 

MDNR letter from Marwan Khuri to G.R. Prasch, Quanex Corp, regarding compliance 
with Michigan Air Pollution Control rules - 4/6/76. 

State Dept. of Public Health letter from Charles Oviatt to D.A. Nebrig, Quanex Corp., 
regarding provision of Permit No. 42-72, - 10/17/72. 

Duall Industries letter from Philip Welch to John Sebenick, Michigan State Dept. of 
Public Health - Bureau of Industrial Health and Pollution Control, regarding efficiency 
test of fume scrubber - 9/11/72. 

Bureau oflndustrial Health and Air Pollution Control letter from John Sebenick to D.A. 
Nebrig, Quanex Corp., regarding request for scrubber performance data - 8/28/72. 

Bureau of Industrial Health and Air Pollution Control letter from William Cleary to 
Donald Nebrig, Quanex Corp, regarding ventilation plans and permit status - 2/14/72. 
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*117. MDNR letter from David Hales to John Yetso, Quanex Corp., regarding closure of HW 
Container Storage Unit - 2/5/90. 

• References used in completing PR/VS! Report. 
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APPENDIX A 

UNCOVERED BERM DEBRIS 
SAMPLING TEST RESULTS 

(REF. 9) 
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March 24, 1989 

Ms. Ronda Hall, Engineer 
Waste Management Division 
Michigan Department of Natural Resources 
Ottawa Street Building.- South Tower 
PO Box 30028 
Lansing, Ml 48909 

RE: QUANEX JMPOUNDMENT BERM EXCA VA TJON 

Dear Ronda: 

RECEIVED 

f.t\R 2 7 1959 
WASTE MANAGEMENT DIV. 

The proposed work plan for the impoundn1ent berm excavation is enclosed for your 
review. As you requested at our March 10, 1989 meeting, we have also n1nilcd five hard 
copies to you and one copy directly to Lynne King at the Northville District Office. We 
look forward to receiving your comments the first week of April. 

Please call me at (616) 942-9600 if you have any questions. 

Sincerely, 

EDI ENGINEERING & SCIENCE 

KLrm>~ ~ 
Kathryn D. Lynne.-l 
Project Manager 
Environmental Compliance 

KDl)mck. 

Enclosures 

'~. '' ...... , ·.,., .. , ,. 

/ 



WORK PLAN TO REMOVE DEBRIS 
FROM TIIE BERMS SURROUNDING TIIE SOUTH SIDE 

OFTIIE SURFACE IMPOUNDMENTS AT THE QUANEX FACILITY 
IN SOUTH LYON, MICIIIGAN 

BACKGROUND 

Michigan Seamless Tube Division of Quanex Corporation is closing two surface 
impoundments that contain a lime neutralized spent pickle "liquor sludge from its steel 
finishing operation. During the sludge solidification process at the southwest end of the 
roughing lagoon, an area of debris was discovered in the benn separating the roughing 
lilgoon and the finishing lagoon. The debris consisted predominantly of steel scrap but 

also included drum remnants. The majority of the debris was located in the dividing 
berm approximately 180 feet nonh from the south end of the lagoons. The debris area 

also appears to extend into the benn at the south side of the surface impoundments. 

WASTE CHARACTERIZATION 

On December 20, 1988, a total of eleven samples were taken from the area being studied: 
six soil samples wc:re taken from the debris area within the benn, three sa1nples from the 
stockpiled solidified sludge, and two soil samples from the western benn or the finishing 
lagoon. A water sample was also 1aken of the water which had entered the excavation 
adjacent to the debris area. The eleven solid samples and one water sample were 
analyzed for volatile organic scans 601 and 602. The soil samples were also analyzed for 
ten trace metals. Sampling locations and detectable analytical results arc provided in 
Figure 1. The complete listing of analytical results is provided in Attachment I. 

Only six of the total twelve samples were found to contain volatile organic constituents. 
These six samples contained low levels of toluene. Two of the six samples also 
contained low levels of 1,1,1-trichloroethane (TCA)._ One of the six samples, sample R-4 
(sec Figure 1), was taken of 1he white paint sludge-like material that was observed near 
one of the rusted drum remnants. The toluene and TCA may be related to the sludge 
which appears to have originated from the drums. Because the rusted drums account for 
only a sma11 ponion of the debris, the extent of any organic contamination is expected to 
be limited. The one ground water sample did not have detectable levels of any volatile 
organic co.nstituents. 

AU twelve samples were analyzed for total metals. Only chromium and lead were 
detected in excess of 20 times the EP toxicity levels; consequently, EP toxicity analyses 

l!l'1-(T'll{)r,"l!l-119.oJQNX'Wl(l'!.N 
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were perfonned on au ·soil samples for chromium and lead. The results of the EP toxicity 

analyses demonstrated that none of the soil samples are E.P. toxic as defined in 40 CFR 

261.24. The results of the EP toxicity analyses are listed on Figure 1 and actual 
analytical lab data sheets are appended in Attachment I. 

Because the origin of the debris cannot be clearly identified, soil or sludge ren1oved from 

the debris area in the impoundment berms can be defined as non-hazardous Type II 

waste. The MDNR has agreed to Type Tl characterizations under similar circumstances 
in the past. The drum remnants from the berm area will be disposed of as Type IT wastes. 

The landfill currently being considered for the Type II disposal is Arbor Hills landfill 
operated by BFI corporation. 

REMEDIATION STRATEGY AND SCOPE OF WORK 

The objective of the work plan is to remove drum remnants, visibly impacted soils, and 

associated metal debris from the benn area surrounding the south side of the surface 

impoundments. The extent of soil removal is dependent on the extent of the drum 

remnants within the south berm area. The soil removal will extend beyond sample R-6 

(Figure 1) where previous sampling was performed. The estimated extent of the 

remediation is shown in Figure 2. The fill material that composes this area includes the 
dividing berm that is positioned between the roughing and finishing lagoons. 

Any buried drum remnants encountered will be removed along with visibly contmninatcd 
surrounding soils. The drums will be segregated, isolated and stockpiled on a staging pad 

located immediately adjacent to the excavation. A drum excavation and field sampling 

procedure protocol will be followed for any drums found within the fill area specified. 
The procedllre for· documenting and sampling the buried drum area is .outlined in 

Attachment II. The contents of the expose.cl drum(s) will be analyzed tO determine if the 
waste is hazardous by characteristic. These analyses will include total metals and EP 
toxicity. Associated metal debris from the berm area such as piping, steel cables and 

drums will be removed and disposed of or sent to a reclamation facility. 

If residual contents associated with any of lhe drum remnants arc observed, the soils 

underlying the residual contents of the drums will be scanned with a vapor 

photoionization detection (PID) meter. Any underlying soils which cause the PIO meter 

to read over 5 ppm will also be excavated. 

Written and photo documentation will be condu.::ted in all stages of the remediation 

project. 

2 



A repon documenting these activities will be submitted to the ~NR at the conclusion 
of the excavation. The report will include a summary of field acti.vities, waste shipping 
records, analytical results, chain-of-custody records, and QNQC procedures. 

111 f1 - tnlll m,l!l-19AJQNXWKPI.N 3 
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APPENDIX B 

SLUDGE BEDS AND IMPOUNDMENTS: 

CONSTITUENT LEVELS 
(REF. 44, SO) 
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5LUOGE Dr2Y I NG BED · SLUDGE SAMPLE CONSTITUENTS 

04/28/87 04/28/87 04/28/87 04/28187 04/28/87 04/28/87 04/28/87 04/29/87 04/29/87 
BORING 1 BORING 1 BORING 1 BORING l BORING2 BORING 2 BORING 2 BORINGJ . BORINGJ 

ComJX)site Composite 
0.0-15' 5.0-6.0' 8.75' 95' 3.0' 6.25-7.25' 8' 0-4' 5.0-9.0' 

DETECTION 

PARAMETER LIMIT UNITS 

Arsenic <2.0 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Barium <LO <LO <LO <LO <LO <LO <l.0 <l.0 <LO LO mg/L 
Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 
Chromium <0.05 <0.05 <0.05 <0.05 <0.0.5 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 
Lead <0.05 <0.08 <0.05 <0.06 0.21 0.11 <0.05 0.15 0.47 0.05 mg/L 
Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 ug/L 
Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Silver <0.01 <0.01 <0.01 <0.Ql <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 
Copper <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 O.Dl mg/L 
Iron <0.01 O.Dl <0.01 0.04 <0.01 0.02 0.02 <0.0] <0.01 O.Dl mg/L 
Manganese 0.10 0.11 0.36 0.35 0.30 0.54 0.28 0.12 0.60 0.01 mg/L 
Zinc <0.02 0,03 0.05 0,03 0.06 0.17 0.04 0,03 O.Q7 O.Q2 mg/L 
Nilfogen, 
Nitrate <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 
pH (after 
leaching) 7.34 7.56 7.24 7.59 7.47 7.50 7.31 7.68 7.36 ---- Stnd. 

Units 

50Ut::!CE: 4-4 
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04{29{81 04{29{81 04{29(81 04{29{81 04{29/87 04{28(87 04{28(87 04{28(87 O<UUl/87 

BORING4 BOR1NG4 BORING4 BORING 5 DORING 5 BORING 6 BORING 6 ~ORTNG6 BOR1NG6 

Composite Composii.e 
0-8.0' 8.0-95' 95-10.0' 0-8.0' 8.0-9.2' 1.5' 5.0' 75 9.75' 

DETECTION 

PARAMETER LIMIT UNITS 

Arsenic <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 

Barium <LO <1.0 <1.0 <LO <1.0 <1.0 <l.0 <l.0 <1.0 LO mg/L 

Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 O.Dl mg/L 

Chromium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 
Lead 0.12 0.14 1.8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 
Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 ug/L 
Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.0l 0.01 mg/L 
Copper <0.01 . <O.DI <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 
Iron 0.02 0.04 <0.Dl <0.01 <0.Ql <0.01 <0.01 <0.01 <0.01 0.01 mg/L 
Manganese 0.42 0.29 <0.01 0.10 0.52 0.05 0.10 0.17 0.16 0.01 mg/L 
Zinc 0.08 0.03 <0.02 0.04 O.D7 0.05 0.10 0.03 <0.02 0.02 mg/L 
Nitrogen, 
Nitrate <11.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.28 <0.05 <0.05 0.05 mg/L 

pH Value 
ari.er leach 7.62 7.27 8.16 7.22 7.45 7.64 7.59 7.22 7.79 ·--- Stnd. 

Units 

56Ul2C.E: 44 
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04(29/87 04(29(27 04(29/87 04(29/87 04(29/87 04(29/87 04(29/87 04(29/87 04(29/87 
BORING 7 BORING 7 DORING 7 BORING 8 BORING 8 BORING 8 DORING 9 BORING 10 BORING 11 

Composite Composite Composite Composite Composite 
0-05' l .0--02' 6.2--05' 0-15' 2.0-5.0' 55-6.0' 0-5.0' 0-5.0' 0-6.0' 

DETECTION 

PARAPtf~!:ER l,IMIT UNITS 

Arsenic <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Barium <l.O <1.0 <l.0 <LO <LO <l.0 <1.0 <l.0 <l.0 1.0 mg/L 

Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Chromium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 
Lead 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 

Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.78 0.50 ug/L 

Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.06 O.Ql mg/L 
Copper <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Iron <0.01 <0.01 <0.01 <0.01 <0:01 <0.01 <0.01 <0.0l <0.01 0.01 mg/L 
Manganese 0.05 0.21 <0.01 1.0 0.07 <0.01 0.04 0.11 0.08 0.01 mg/L 
Zinc <0.02 0.02 0.02 0.04 0.03 <0.02 0.03 0.03 0.02 o.oz mg/L 
Nitrogen, 
Nilrate <0.05 <0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05 <0.05 0.05 mg/L 

pH Value 
after leach 7.64 7.56 7.75 7.55 7.61 7.49 7.69 7.69 7.65 ---- Stnd. 

Units 

• 

• 
t:.l'\t lt2r1=: 4-4 



CLOW 
TO: 

HYDRO RESEARCH SERVICES 
Water Management Division 
Clow Corporation 

408 Auburn Avenue 
Pontiac, Ml 48058 

Results of Analyses "As Collected" Sludge Samples Dab: 

' Table I 

313 334-1630 
313 334-1747 



CL~w '-';,,P 

TO: 

HYDRO RESEARCH SERVICES 
Water Manr1~ement Division 
Clow Corporation 

408 Auburn Avenue 
Pontiac, Ml "48058 

Results of Analyses "As Collected" Sludge Samples Date: 

Table I 

Sample 
Identification: 

Chromium Lead Nickel. Cyanide Total 
Total, mg/kg Total, mg/kg Total, mg/kg Total, mg/kg Solids,% 

South Drying Bed 

Quadrant 1. 180 <2 110 <0.5 
Quadrant 2. 220 <2 120 <0.5 

Quadrant 3. 200 <2 110 · <0.5 

Quadrant 4. 200 4.9 99 <O. 5 
Composite -- -- -- -- 34 .8 

North Drying Bed 

Quadrant 1. 200 <2 100 <0.5 
Quadrant 2. 250 <2 140 <0.5 

Quadrant 3. 230 2.8 140 <0.5 

Quadrant 4. 220 <2 120 <0.5 
Composite -- -- -- -- 32.6 

*All results reported on samples as collected. 

SDUQC:E: 50 
1< 

E!! 

313 334-1630 
313 334-4747 
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CL©W HYDRO RESEARCH SERVICES 
Water Management Division 

408 Auburn Avenue 
Pontiac, Ml 48058 

Clow Corporation Results of EP Toxicity Procedure 

TO: 

Parameters: 

Arsenic 

Bari um 

Cadmium 

Chromium, Total 

Copper 

Lead 
Mercury 

Nickel 

Selenium 

5 il ver 
Zinc 

Cyanide, Total 

West Lagoon 
Composite 

( F\"1\Sl-11"16 
I MPdUNC,~"9T) 

<0.005 

<O .1 

0.05 

<0.02 

0.008 

0.25 
<0.0005 

0.54 

-<0.005 

0.02 
0.36 

<0.02 

pH Adjustment Information: 
Final pH 7.1 

Umls of 0.5 N Acetic Acid 
added per gm-:- of sample 

4.0 

,1 fl!! res11l ts reported In mq/1. 

Table II 

East La goon 
Composite 
(~°"""'N6 

I Mlf"Ch.Jt«,QM~..rf') 

<0.005 

<O. l 
0.05 

<0.02 

0.005 

<0.05 
<0.0005 

0.45 

<0.005 

0.03 

0.19 

<0.02 

7.2 

4.0 

, .. 

North Drying 
Bed Composite 

<0.005 

0.5 

0.05 

<0.02 

0.06 

<0.05 
<0.0005 

0.88 

<0.005 

0.02 

0.62 

<0.02 

6.9 

4.0 

Date: 

313 334-1630 
313 334-4747 

North Drying 
Bed Composite Average 

<0.005 

0.6 

0.05 

<0.02 

0.05 

<0.05. 
<0.0005 

0.60 

<0.005 

0.02 
0.39 

<0.02 

7.1 

4.0 

<0.005 

<0.33 

0.05 
<0.02 

0.06 

<0.05 

<0.0005 

0.62 

<0.005 

0.02 
o. 39 

<0.02 

4.0 

SOURCE: 50 
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TYPE ill DESIGNATION FOR THE SURFACE IMPOUNDMENTS 

I. Administrative Infonnation 

A. Indicate whether the waste is hazardous. 

B. 

The sludge is not hazardous. 

The U.S. Environmental Protection Agency's ("EPA' s") first list of hazardous 
wastes included two wastes from steel finishing operations: (]) K062, spent 
pickle liquor from steel finishing operations, and (2) K063, sludge from lime 
treatment of spent pickle liquor from steel finishing operations. At that time, the 
Agency was concerned that high levels of lead and lzexavalent chromium might 
migrate from these wastes into the environment. 

On November 12, 1980, EPA deleted K063 materials from the hazardous wasre 
list because data indicated that the hexavalent chromium and lead are present in 
immobile forms. Rather than listing K063 material as hazardous, the Agency 
temporarily retained regulatory control of rhis sludge under the "derived-Ji-om" 
rule, 40 CFR 261.3(c)(2). 

EPA exempted K063 materials from this presumption of hazardousness 011 June 5, 
1984 after reviewing additional information, including sire-specific delisring 
petitions. In all cases, rest results showed that the leachate values for hexavalent 
chromium and lead in rlze lime-stabilized sludge were well below mcuimum 
pamissible EP toxiciry limits. 

Under the K063 exemption, waste pickle liquor sludge from the lime stabilization 
of spent pickle liquor is not a hazardous waste under 40 CFR 261.3(c)(2)(ii) as 
long as the sludge does not exhibit one or more hazardous waste characteristics. 
The sludge generated at the Quanex faciliry does not exhibit any hazardous waste 
characteristics and is therefore considered non-hazardous. 

Indicate the name and site address of facility producing waste. 

Quanex Corporation 

Michigan Seamless Tube Division 

400McMunn 

South Lyon, Michigan 48178 

dp c: &. a:Typcill :21157.01 
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C. List facility contact person and phone numbers. 

Donald Comfon, P.E. 

Engineering Manager 

313/437-8117 

D. Include signed easement statements, if applicable. 

Not applicable 

II. Waste Stream Information 

A. Description of waste for which designation is requested. 

Lime neutralized spent pickle liquor sludge · resulting from past wastewater 
treatment operations that has been stabilized withflyash. 

This Type III Designarion Petition is for the sludge that accumulated in surface 
impoundments benveen 1970 and 1988. This sludge is characteristically different 
from the sludge currently being produced by manufactllring operations in tha: ir 
has been solidified wirh a binuninous coal ;?y and borrom ash. The process of 
adding coal fly and borrom ash ro rhe sludge is described in Secrion Ill, 
,Wanufacruring Process. 

B. Amount of waste generated monthly and annually (average and ma,x1mum 
values). 

Currently, the facility produces no waste subject ro this petition. The average 
amounts of sludge generated at the faci/iry are 1250 tons per month for a roral of 

· 15,000 tons per year. 

C. Indicate where waste is currently disposed. 

The wastes subject to this pennon are located in interim starus surface 
impoundments that are being closed pursuant to the Resource Conservation and 
Recovery Act (RCRA). 

The sludge generated from the current wastewater treatment operations is being 
disposed of in an off-site Type II solid waste land; ,ii. The sludge is separated 
from the waste stream in rhe recently renovated wastewater treatment faciliry 
located on-site. Prior to the renovation of the wastewater treatment facility in 
1988, the treated waste stream was discharged directly to the surface 
impoundments where the sludge was allowed to acciunulate. 

dp c: & a:TypcID 2 :1157.01 



D. Indicate proposed disposal location for designated inen or Type ill wastes. 

Two sludge disposal options have been evaluated. The first sludge disposal 
option is closure of the surface impoundments in place. This option includes an 
appropriately designed cover system and ground water monitoring program. The 
locations of the impoundments are displayed in Figure 1. The second sludge 
disposal option consists of removing the sludge from the surface impoundments 
and transponing it to an approved off-site disposal faciliry. The two such 
facilities evaluated/or sludge disposal are: 

1) The Sibley Quarry Type Ill landfill located in Trenton, Michigan which is 
owned and operated by the Detroit Edison Company; and 

2) The Rockwood landfill located in South Rockwood, Michigan which is 
owned and operated by Wayne Disposal, Inc. 

The available capaciry of each of these facilities is being evaluated. Preliminary 
disciissions with the landfill owners indicate that capaciry resrricrions may not 
allow sludge disposal at a single off-site landfill. 

ill. Manufocturing Process 

A. Describe process used to produce wastes. 

Current manufacmring processes employed at the faciliry are the same as those 
used to generate the waste subject to this petition. Quanex manufactures 
seamless steel tubing from round steel bars. The steel bars are first heated, 
pierced, and air cooled. The mbing is then immersed in a sulfuric acid pickling 
bath to remove the iron oxide scale formed during heating and rinsed in cold 
water. Any surface defects are then removed/ram the mhing by grinding. 

The mbing is then moved to the pickle houses where a two-step zinc phosphate 
and sodium stearate drawing lubricant is applied by immersing the mbing in 
tanks. After a hot water rinse, the tubing is drawn through dies on a "draw 
bench" to achieve the desired diameter and shape. Tubing which requires further 
reduction in diameter is annealed in roller hearth furnaces to soften the steel, 
cleaned with acid, lubricated and drawn again. 

After the mbing is cold drawn to its finals:-.!, it is straightened, cw to length, and 
inspected. Some material which requires ultrasonic testing is immersed in a 
cleaner tank which contains a combination cleaner and rust inhibitor. 
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The pickling operations are located in four "pickle houses". All loads of tubing 
pass through No. 2 pickle house to renwve the scale and iron oxide, which is 
produced on the surface of the tubing during the hearing, piercing, and cooling 
processes. Pickling for application of lubricant is done in all four pickle houses 
as required by the location of the cold draw operations. Cleaners are used in 
only pickle houses No. 1 and 4. 

The sulfuric acid pickling bath solution contains approximately 11 percent free 
acid and 4 to 5 percent iron. The spent acid from the pickle houses is transferred 
to the waste treatment plant through enclosed underground pipelines. The other 
rinse waters from the pickle houses are also transferred to the waste treatmenr 
plant in the same manner. 

At the waste treatment plant a lime slurry is metered into the waste stream to 

neutralize the acidic solutions. This mixture is aerated to mainrain a suspension 
of solids and to pronwte oxidation. Lime is added awomatical/y as necessary to 
maintain a pH of 9.0. The mixture is then pumped to the waste water treatment 
plant where the suspended solids settle ow. The solids are removed from the 
waste stream at the wastewater treatment plant, dewatered, collected and 
rransponed off site for disposal in a licensed Type II landfill. The liquid portion 
ojthe mixture is discharged to swjace waters 1hrough an NP DES owjai/. 

Prior to the expansion of the wastewater treatment facility in 1988, the lime­
stabtlized waste stream was discharged directly to the surface impoundmenrs. 
The suspended solids in the waste stream then settled out in the surface 
impoundments before the supernatant was discharged to the surface waters 
through the NPDES owfal/. From 1970 to 1987 sludge was periodically removed 
to the sludge drying beds. During this time two separate 1echniques were used to 
transpon the sludge from the surface impoundments to the sludge drying beds. 
The first method, dredging, was used from 1971 to 1975. The second method, 
pumping from a barge, was used from 1975 to 1987. 

Immediately after completion of the wastewater treatment facility expansion in 
early November 1988, the surface impoundments were taken out of service. As 
pan of the surface impoundment closure activities, the accumulated sludge was 
solidified. Before the solidification process was initiated, the impoundmenr 
discharge gates were lowered to their minimum height. The free liquid was 
discharged to the NPDES outfall (MI 0001902). The remaining liquid below the 
gate level was pumped from the east impoundmenr into the west impoundment. 
The remaining liquid in the west impoundment was then pumped to the NPDES 
outfall. 
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The pickling operatiol!S are located in four "pickle houses". All loads of tubing 
pass through No. 2 pickle house to remove the scale and iron oxide, which is 
produced on the surface of the tubing during the heating, piercing, and cooling 
processes. Pickling for application of lubricant is done in all four pickle houses 
as required by the location of the cold draw operatiol!S. Cleaners are used in 
only pickle houses No. 1 and 4. 

The sulfuric acid pickling bath solution contail!S approximately 11 percent free 
acid and 4 to 5 percent iron. The spent acid from the pickle ho11Ses is transferred 
to the waste treatment plant through enclosed underground pipelines. The other 
rinse waters from the pickle houses are also transferred to the waste treatment 
plant in the same manner. 

At the waste treatment plant a lime slurry is metered into the waste stream to 
neutralize the acidic solutions. This mixture is aerated to maintain a suspension 
of solids and to promoce oxidation. Lime is added automatically as necessary to 

maintain a pH of 9.0. The mixture is then pumped to the waste water treatment 
plant where the suspended solids settle out. The solids are removed from the 
waste stream at the wastewater treatment plant, dewatered, collected and 
transported off site for disposal in a licensed Type II landfill. The lia11id portion 
of the mixture is discharged to swjace waters thro11gh an NP DES ourfail. 

Prior to the expansion of the wastewater trearment faciliry in 1988, the /ime­
stabilized waste stream was discharged direcily to the surface impoundments. 
The suspended solids in the waste scream then settled out in the surface 
impoundments before the supernatant was discharged to the surface waters 
through the NP DES outfall. From 1970 to 1987 sludge was periodically removed 
to the sludge drying beds. During this time two separate techniques were used to 
transport the sludge from the surface impoundments to the sludge drying beds. 
The first method, dredging, was used from 1971 to 1975. The second method, 
pu.mpingfrom a barge, was usedfrom 1975 to 1987. 

Immediately after completion of the wastewater treatment faciliry expansion in 
early November 1988, the surface impoundments were taken out of service. As 
part of the surface impoundment closure activities, the accumulated sludge was 
solidified. Before the solidification process was initiated, the impoundment 
discharge gates were lowered to their minimum height. The free liquid was 
discharged to the NPDES outfall (Ml 0001902). The remaining liquid below the 
gate level was pumped from the east impoundment into the west impoundmenr. 
The remaining liquid in the west impoundment was then pumped to the NPDES 
outfall. 
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Solidification of the sludge in the surface impoundments began on November 21, 
1988 and was completed March 3, 1989. The estimated total mass of sludge 
before solidification was 30,700 tons. A total of 16,200 tons of calcium oxide 
solidification agent (including bituminollS coal fly and bottom ash) was injected 
and mixed with the sludge. The estimated total mass of solidified sludge in the 
impoundments is thllS 46,900 tons. This toral mass estimate is based upon I cubic 
yard of sludge having a mass of 2,600 lbs. All the mass estimates are based 
upon the sludge depth recorded during the drilling of soil borings within the 
impoundments. The depth of the sludge varies within the impoundments 
apparently due to drag line operations used to remove sludge from 1971 through 
1975. 

The solidification process sraned from the southeast corner of the east 
impoundment and proceeded nonh. A John Deere 690 excavator was fitted with 
a manifold of four steel tubing fingers each JO feet long. This configuration was 
designed to inject the fly ash mixture below the surface of the sludge to the 
maximum depth of the surface impoundments. 

The fly ash mixture was conveyed to the excavator from a bulk pneumatic tank 
tnick llSing a six-inch hose at a rate of 60 tons per hour. The excavator fin?erS 
swept back and forth from the bottom to the top of the sludge wzril enough 
material was injected to solidify the sludge in a 20-foot by 20-foot area. Afrer 
setting up for 24 hours, this material was solid enough to allow the excavator to 

move on to the edge of the now solidified sludge and continue on to the norrlz. 
This process continued until all of the sludge in both impoundments was solid. 

B. Include a schematic diagram of the process. 

A schematic diagram of the manufacturing process is provided in Figure 2. 

C. Include a list of raw material ingredients (or material safety data sheets) used in 
the process. Indicate which raw material ingredients would not be expected to be 
in the waste and why. 

Material safery data sheets for the raw material ingredients are provided in 
Appendix 1. The material safery data sheet for the bituminous coal fly and bottom 
ash used in the sludge solidification process is also attached in this appendix. 
Sulfuric acid would not be expected to be in the sludge because it is neutralized 
by the addition of lime. 
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IV. Sampling Techniques 

A. Indicate name, address and contact person of facility that sampled waste stream. 

EDI Engineering & Science 
5555 Glenwood Hills Parkway, S.E. 
Grand Rapids, Michigan 49506 

Contact Person/or EDI is Kathryn Lynnes 

B!C Describe sample strategy used to ensure that waste was representatively sampled. 
Include number of samples taken per waste stream, sampling methods used, 
sample preservation method used, and type of container used to collect samples. 

The locations of the nvo s11rface impo11ndments are displayed in Fig11re I. A 
dividing berm, approximately 20 feet wide, separates 1he nvo impo11ndmenrs to 
form the ro11ghing impoundment and the finishing impo11ndment. The ro11ghing 
impoundment is located to the east of rhe dividing berm and the finishing 
impoundment to 1he west. The impoundments are a mirror image of each other; 
each is approximately 550 feet long (north to sowh) and 70 to 150 feet wide (west 
to east). The elevation of the top of the s/11dge in the surface impoundments is 
approximately 915 feet (USGS) in the roughing impoundment and 910 jeer 
(USGS) in the finishing impo1mdment. The elevation of the land sw1ace 
surrounding the impoundments is approximately 920 feet (USGS). 

A rota/ of eight soil borings were drilled to collect representative samples of the 
sludge in 1he surface impoundments. The field investigation to drill the soil 
borings in the surface impoundments was initiated and completed the week of 
March 27, 1989. Of the eight soil borings that were drilled, borings B-5 through 
B-8 (four borings) were drilled in the roughing impoundment and borings B-l 
through B-4 (four borings) were drilled in the finishing impoundment (see Figure 
1). The locations of the borings in the finishing impoundment (west) and the 
roughing impoundment ( east) were drilled in the designated locations in pan to 
avoid ponded water, hummocky terrain inaccessible to the drilling rig and 
extremely hard areas in which the solidified sludge could not be successfully 
penetrated by available drilling techniques. 

The eight soil borings installed in the surface impoundments were drilled using 
hollow stem ... uger and continuous split spoon sampling techniques (ASTM 
Standard Method 1586-84 and 1587-83). These methods allowed for undisturbed 
sludge samples to be collected, sludge thickness to be determined, and the 
lithology to be described. The eight soil bon·ng logs drilled in the surface 
impoundments are attached in Appendix 2. A summary of soil borings B-1 
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rhrough B-8 is presenred in Table 1. The hollow srem augers and split spoons 
were steam cleaned in between the drilling of each soil boring to prevent cross 
conramination. 

Two sludge samples were co/leered from · each soil boring to ensure rhar 
representative venical sludge samples were collected. These samples were 
collected at distinct inrervals within the thickness of the sludge layer. Table 2 
displays the boring number and the inrervals in which the samples were collected. 
A sufficient amount of sample was collected from each interval to allow 
appropriate laboratory analyses. The samples were placed in plastic containers 
and transponed to EDI Engineering and Science Laboratory. The two sludge 
samples from each soil boring were composited in the laboratory prior to 
analyses. The sludge samples were composited from selected intervals in each 
boring to assure that there was vertical representation of the sludge with depth. 
No sample preservation methods were necessary. Appropriate chain-of-custody 
documenration was maintained. 

V. Sample Analysis 

A. Indicate name, address and contact person at laboratory. 

EDI Engineering & Science 
5555 Glenwood Hills Parkway, S.E. 
Grand Rapids, 1\Iichigan 49506 

Contact person for EDI is John Emrich - Client Service Supervisor. 

B. List parameters tested for, analytical detection levels and test methods used. 

The sludge samples, composited in the laboratory, were analyzed for total metals 
and EP toxicity for arsenic, barium, cadmium, chromium, copper, lead, merrnry. 
selenium, silver and zinc. The laboratory methods used for total metal analyses 
and EP toxicity are presenred in Tables 3 and 4 respectively. 

Prior to the industry-wide delisting of the sludge by the EPA on June 5, 1984, 
Hydro Research Services completed a delisting petition for the K063 sludge. In 
the swface impoundment one composite sample from each of the roughing and 
.finishing impoundment was collected and analyzed for EP toxicity total metals. 
Thfa • eport is provided in Appendix 3. 
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C. Include quality assurance/quality conrrol data to demonsrrate accuracy of data. 

Quality assurance/quality control data for all laboratory analyses presented are 
provided in Appendix 4. 

D. Include analytical chemical data for all those parameters appropriate to your 
waste srream. 

The results of the total metals and EP toxicity analyses are presented in summary 
Tables 6 and 7 respectively. The actual laboratory data sheets for the total 
metals are attached in Appendix 5 and for EP toxicity in Appendix 6. 

Table 6 displays the total metal analyses for the sludge composites including one 
additional column labeled "average value for all sludge composites". The 
average value was computed using all eight analyses for each individual 
parameter. 

The EP toxicity analyses for the sludge composites (Table 7) did not exceed the 
EP toxicity maximum concentration limits set forth in 40 CFR 26121 Table 1. 
The maximum concentration limits are listed as an additional column in Table 7. 
This confirms that the sludge, as represented by che sludge samples. is not 
characceristically hazardous. 

The EP toxicity analyses of the sludge can also be compared to the primary and 
secondary drinking water standards set forth in 40 CFR 141.11 and 143.3 
respectively . . These limits are specified in Table 3 and are also included in an 
additional column on Table 7. The majority of the constituents (90%) in che 
composited sludge samples were below the specified primary and secondary 
drinking water standards. The constituents that were not detected above the 
drinking water standards include all sludge samples analyzed for arsenic, 
cadmium, chromium, copper, lead and silver. Seven out of eight sludge samples 
for barium, six out of eight sludge samples for zinc and mercury, and five out of 
eight sludge samples for selenium were below the primary and secondary 
drinking water standards. With the exception of anomalous analytical results for 
mercury, all the constiruents that exceeded the drinking water standards were less 
than two times the designated standards. The table below lists the sludge samples 
in which the constiruents exceeded the set drinking water standards. 
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Sludge 
Primary/Secondary Samples Less than twice 
· Drinking Water Exceeding Detected Primary/Secondary 

Analytical Standards• Drinking Water Value Drinking Water 
Parameter (mg/I) Standards (mg/I) Standards 

Bariwn, Total 1.0 B-4 1.1 Yes 

Zinc, Total 5.0 B-4 5.9 Yes 

B-7 55 Yes 

Mercury 0.002 B-2 original 0.027 No 

B-2 Re-analyses 0.0004 Yes# 

B-5 original 0.0082 No 

B-5 Re-analyses 0.0008 Yes# 

Seleniwn 0.01 B-2 0.013 Yes 

B-3 0.019 Yes 

B-6 0.016 Yes 

• 40 CFR 141.11, 40 CFR 1433 

# Less than the Primary/Secondary Drinking Water Standard 

The above constituents do not appear to be impacting the ground water 
immediately beneath the surface impoundments. Extensive historical ground 
water monitoring around the surface impoundments from the RCRA Interim 
Status Detection Monitoring Program and Ground Water Quality Assessment 
Plan indicates that the ground water has not been affected by the sludge. First, 
barium and zinc concentrations in the ground water beneath the impoundments 
have never statistically exceeded background levels. 

Second, the extensive ground water analyses from the on-sire monitoring program 
and the assessment plan demonstrate that mercury has never been detected in the 
ground water. In addition, mercury has never been used in the manrtfacruring 
process to create seamless tubing at the Quanex Facility. The two sludge samples 
that indicated mercury in exceedance of the drinking water standard were re­
analyzed. The additional mercury analyses performed on these two sludge 
composite samples (B-2, B-5) did not exceed the set drinking water standards. 
The laboratory data sheets for the additional analyses are attached in Appendix 6 
and the results are presented in Table 7. This indicated that the sludge is unlikely 
to be a potential source of mercury contamination. 
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Third, selenium has been observed only sporadically in the ground water at the 
facility in samples from a single monitoring well (MW12A). Selenium at MW12A 
has .only been statistically detected above background levels once since 1987. It 
bears emphasizing that selenium has also been detected at the upgradient 
background monitoring well at the Quanex facility. Funher information 
concerning the ground water quality under the surface impoundments is provided 
in the Supplementary Information for the K062 De listing Petition presented to the 
MDNR in January 1989. 

No other parameters were testedfor because no other compounds or constituents 
are expected to be present in the sludge. Chloride and total sodium, potassium, 
magnesium, calcium and nitrogen are either not present in the sludge or are 
found in an immobile form and pose no threat to surface waters or ground water. 
Determining BOD is not necessary because there are no organics present in rlze 

sludge. The process that produces the sludge is uncomplicated and uses limited 
raw materials. 
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Other Water Wastes 

• Non-Contact 
Cooling Water 

• Excess Scale 
Washdown Water 

Boiler Blowdown 

Figura 2 
Manufacturing Process Flow Diagram 

Dellstlng Petition 
Quanex Corporation 

Michigan Seamless Tube Division 
June 1989 21157.01 
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TYPE ill DESIGNATION 

\ 
L Administration Information 

A. Indicate whether the waste is hazardous. 

The waste sludge is not hazardous. The sludge was originally defined as a listed 
hazardous waste (K063 - sludge from lime treatment of spent pickle liquor from 
steel finishing operations) by the U.S. Environmental Protection Agency but was 
delisted by the Agency on June 5, 1984. This industry wide delisting became 
effective on December 5, 1984. 

The K063 sludge was originally listed because the EPA was concerned that high 
levels of lead and hexavalent chromium could migrate from these wastes to the 
environment. The American Iron and Steel Institute (AJS/) presented data to the 
Agency which indicated that the hexavalent chromium and lead are in an 
immobile form. The Agency then reviewed additional available data including a 
detailed evaluation of site-specific delisting petitions submitted by the iron and 
steel industry. In all cases, the leachate values for hexavalent chromium and lead 
were well below the mazimum pennissible EP toxicity limits. As a result of these 
investigations, the sludge was delisted by the EPA. 

Waste pickle liquor sludge from the lime stabilization of spent pickle liquor which 
is produced by an individual is generally not a hazardous waste under 40 CFR 
2613(c)(2Xii) as long as the sludge does not ahibit one or more hazardous 
waste characteristics. The waste sludge generated at the Quanex facility does not 
e:rhibit a,ry of the characteristics of hazardous waste and is therefore considered 
non-hazardous. 

B. Indicate the name and site address of facility producing waste. 

c. 

Quanex Corporation 
Michigan Seamless Tuhe Division 
400McMunn 
South Lyon, Michigan 48178 

List facility contact person and phone nu:inbers. 

Donald Comfon, P .E. 
Engineering Manager 
3131437-8117 

D. Include signed easement statements, if applicable. 

/ 



--~-·--

\ 

I 

:.1 

IL Waste Stre;lm Information 

A. Description of waste for which designation is requested. 

B. 

Sludge resulting from rhe lime neutralization of spenr pickle liquor. 

Amount of waste generated monthly and annually (average and maximum 
. values). 

The average amounrs of sludge generated monthly and annually are 240 tons and 
2880 tons, respectively. 

C. Indicate where waste is currently disposed. 

The sludge generated from 1970 to 1987 was deposited in rwo drying beds 
located at the west end of the Quanex facility (see Figure A). Sludge is no longer 
being deposited in the rwo drying beds. 

D. Indicate proposed disposal location for designated inen or Type ill wastes. 

A disposal site for the waste sludge has not been chosen at this rime. A disposal 
location will be chosen after the MDNR has isslted the waste designation. 

III. Manufacturin~ Process 

A. Describe process used to prcxiuce wastes. 

Quanex manufacrures seamless steel rubing from round steel bars. The steel bars 
are heated, pierced, and air cooled. After cooling, the rubing is immersed in a 
sulfuric acid pickling bath to remove the iron o:xide scale farmed during heating. 
The rubing is then immersed in cold water to remove the e:xcess acid and moved to 
a billet inspection area where defects are removed. 

After inspection, the rubing is again moved to the pickle houses where a rwo-srep 
zinc phosphate and sodium stearate drawing lu.bricant is applied l,y immersing 
the rubing in tanks. The rubing is then rinsed in hot water and is ready for cold 
draw, the sizing of the outside diameter and wall on draw benches. Tu.bing which 
requires further reduction in diameter is annealed in roller hearth furnaces to 
soften the steel. After annealing, the tubing is moved to pickle houses for acid 
cleaning and lu.bricant application. 

After the tubing is cold drawn to its final size, it is straightened, cut to length, and 
inspected. Some material which requires ultrasonic testing is immersed in a 
cleaner tank which contains a combination cleaner and rust inhibitor. 



\ 
The pickling operations are located in four "pickle houses". All loads of tubing 
pass through No. 2 pickle house to remove the scale and iron oxide, which is 
produced on the surface of the tubing during the hearing, piercing, and cooling 
processes. Pickling for application of lubn"cant is done in all for pickle houses as 
required /Jy the location of the cold draw operations. Cleaners are used in only 
pickle houses No. 1 and 4. 

The sulfuric acid pickling bath solution contains approximate/y 11 percent free 
acid and 4 to 5 percent iron. The spent acid from the pickle houses is transferred 
to the waste treatment plant through enclosed undergrowul pipelines. The other 
rinse waters from the pickle houses are also transferred to the waste treatment 
plant in the same manner. 

At the waste treatment plant a lime slurry is metered into the waste stream to 
neutralize the acidic solutions. This mixture is aerated to maintain a suspension 
of solids and to promote oxidation. Lime is added automarical/y as necessary to 
maintain a pH of 9.0. This mixture is then pumped to the surface impowuiments 
where the suspended solids settle our. The liquid portion is discharged to the 
surface waters through an NP DES outfall. 

Once a year the solids that accumulate in the surface impoundments were 
pumped to the drying beds. The sludge is now being accumulated in the surface 
impoundments pending disposition of this petition. 

B. Include a schematic diagram of the process. 

A schematic diagram of the manufactun"ng process is provided in Attachment G. 

C. Include a list of raw material ingredients (or material safety data sheets) used in 
the process. Indicate which raw material ingredients would not be expected to be 
in the waste and why. 

Material safety dota sheets for the raw material ingredients are provided in 
Attachment 1. Sulfuric acid would not be expected to be in the waste sludge 
because it is neutralized /Jy the addition of lime. 

IV. Sa mp line Teehnigues 

A. Indicate name, address and contact person of facility that sampled waste stream. 

EDI Engineering & Science 
611 West Cascade Parkway, SE. 
Grand Rapids, Michigan 49506-2179 

Contact person for EDI is Kathryn Lynnes 



B/C 
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Describe sample strategy used to ensure that waste was representatively sampled. 
Include number of samples taken per waste stream, sampling methods used, 
sample preservation method used, and type of container used to collect samples. 

The original MDNR approved sampling plan for the two sludge drying beds -is 
discussed in EDI Engineering & Science's letter dated February 11, 1987, to Ms. 
I.Aura Nuhn of the MDNR. The salient points of this plan are outlined below. 

The original sampling plan was based on the asswnption that the sludge in the 
drying beds was homogenous, both vertically and laterally. A systematically 
aligned random sampling plan was proposed to ensure that sample bias was 
eliminated. One grid point was to be established on the fence corner nonhwest of 
the sludge drying beds and the grid a::cis was to run north-south and east-west, at 
intervals of 120 feet. The proposed grid is shown in Attachment A. 

After the grid was established, two random numbers (x,y) were chosen both 
between O and 120, and the sampling locations were established as the location 
within each grid with the chosen x and y coordinates (location 0,0 representing 
the southwest comer of each grid interval). The two random numbers (130, 916) 
were arrived at by selecting two numbers from a three-digit random nw..ber 
table. The fraction of 120 feet was then determined by the formula (120 *Nf 1000) 
where n = three-digit random number: 

E-W (13011000) * 120 = 15.6/eet 
N-S (91611000) * 120 = 109.9 feet 

These numbers represent x and y coordinates. - Sampling locations were 
established by starting at the southwest comer of each grid and setting a point 
with (x, y) coordinates 109.9 feet nonh and 15.6 feet east. The ten sampling 
locations are shown in Attachment B. 

On a visit to the sludge drying bed site on April 20, 1987, it was discovered that 
the sludge will not suppon the weight of sampling personnel. This raised great 
concern for the safety of the people taking samples from the middle of the drying 
beds. After verbal consultation with Mike Czuprenski of the MDNR on April 24, 
1987, it was decided that sampling locations would be moved away from the 
center of the drying beds. Eleven sampling locations were chosen on the 
perimeter of the beds, and these sires are shown in Attachment C. 

Hand augers were used to obtain the sludge samples in accordance with AST,"1 
Dl452-80, "Standard Practice for Soil Investigation and Sampling by Auger 
Borings." The augers were rinsed with distilled water between samples to 
prevent cross-contamination. The samples were placed in plastic containers and 
brought to EDI Engineering & Science's laboratory. No sample preservation 
methods were necessary. Appropriate chain-of-custody documentation was 
maintained. Sludge boring log sheers for !he eleven sampling locations are 
provided in Attachment D. 
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V. Sample Analysis 

A. Indicate name, address and contact person at laboratory. 

EDI Engineering & Science 
611 Cascade West Parkway, SE. 
Grand Rapids, Michigan 49506-2179 

Contact person for EDI is Thomas E. Campbell - Quality Assurance Supervisor. 
~~. 

B. List parameters tested for, analytical detection levels and test methods used. 

Leachate was derived from the sludge samples following ASTM Method D 3987-
81, Standard Test Method for Shake Extraction of Solid Waste with Water. The 
leachate derived from this method was analyzed for arsenic, barium, cadmium, 
chromium, lead, silver, copper, selenium, iron, manganese, mercwy, nitrate, pH, 
and zinc. These parameters were chosen from the list of inorganic parameters 
which have primary or secondary drinking water standards listed in 40 CFR 
141.11 and 1433 (see Attachment E). The leachate was analyzed using Method 
200289 from Standard Merhods for the £,amination of Water and Wastewater, 
15th Edition, APHA, AWWA, CWPCF, 1980, or Method 303 A-E from Methods 
for Chemical Analysis for Water an.d Wastes, USEPA60014-79-020, revised 
March, 1982. 

Prior to the industry-wide delisting of the sludge l7y the EPA on June 5, 1984, 
Hydro Research Services completed a delisting petition for the K063 sludge. The 
repon contains representative EP toxicity data. This report is provided in 
Attachment H. 

C. Include quality assurance/quality control data to demonstrate accuracy of data. 

Quality assurance/quality control data is provided in Attachment I. 

D. Include analytical chemical data for all those parameters appropriate to your 
waste stream. 

The results and analytical detection levels for the parameters tested for are 
provided in Attachment F. The results of the EP toxicity testing are provided in 
Attachment H. 

No other parameters were tested for because no other compounds or constituents 
are expected to be present in the waste sludge. Chloride and total sodium, 
potassium, magnesium, calcium and nitrogen are either not present in the sludge 
or are found in an immobile fonn and pose no threat to swface waters or 
groundwater. Detennining BOD is not necessary because these are no organics 
present in the sludge. The process that produces the waste sludge is 
uncomplicated and uses limited raw materials. 
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CHEMICAL A."1ALYSIS OF SLUDGE SAMPLES 
(DETECTED CONSTITUENTS ONLY) 
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. 04/28/87 04/'2111117 04/'2111117 04/'2111117 04/'2111117 04/'2111117 04/'2111117 04/29,117 04/29,117 
I BOBING I BORING I IQRJNQ 1 IOBING I l!QBING 2 BORING 2 ll!IBU!li.1 l!Q!lli2.1 l2!ll!li.J 

CompoulC Composioo 
0.0-1 .5' J.0-6.l! B.75' 9.5' 3.0' 6.25-7.25' 8' 0-4' 5.0-9.0' 

Drnx:noN 

t~MMrrEI ...LIMlI.. .l!l!lII 

"1senic - 2.0 - - - - - - - 2.0 111,'L 
Lead - - - - 011 0.11 - o.u OA1 0.()5 ml,'L 

lroo - 0.01 - 0.04 - O.ol 0.02 - - 0.01 m(IL 

Manpneso 0.10 0.11 0.36 0.35 0.30 0.5-1 0.28 0.12 o.ro o.oi mr,t.. 
Zinc - O.o3 0.05 O.o3 0.06 0.17 0.04 0.03 0.07 0.02 mg/I. 

pH (afiu 
leaching) 7.J.I 7.!56 7.24 1..59 7.47 1.50 7.31 7.68 7.36 - Smd. 

Unit.1 

04/29,117 04/29,117 04/29,111 04/29/87 04/29,117 04/28/87 04/28/87 04/21\,117 OC/ll/B7 
JORING 4 IOIHNC4 .: 121UN24 12!1l!!U l!ORING~ JOIUNGf l2!.llil1.i ~ l2All!lU 

Compo,; .. .. Compo,;,c 
0-B.l! B.0-9.5' 9..5-10.U 0-B.U 8.0-9.2' J .5' Ji! 7..5 1.15' 

D!'nCTIOII 
PAltA.Ma'U ...LIMlI.. .l!l!lII 

Lead 0.12 0.14 1.8 - - - - - - 0.05 mg/I. 
Iron o.oi 0.04 - - - - - - - O.QI m(IL 
\tangan= 0.42 0.29 - 0.10 0..52 0.0l 0.10 0.17 0.16 0.01 mg/I.. 
Linc O.CXI 0.03 - 0.04 0.07 0.05 0.10 O.o3 O.ol m(IL 
Nioogcn, 
Nitrate - - - - - - 0.28 - - O.ll5 m(IL 

pH Value 
an.er leach 7.62 111 8.16 1.11 7.45 7.64 1.59 112 7.79 - Smd. 

Units 



04(29/87 (>1{2'}{11 04(29/87 04(29/81 {Af19/81 04(29/87 04(29/87 01(29/87 04(29/87 

12!~Sil 1!2Bm21 fQIU~~z fQlH~!i! 12Klli£1 IQfU~!'il mllitl r!Q!lt!i; J2 J081~2J1 
Composi!O C>mposio, Compo,ito Compaoito Composioo 

0-0.5' l.D-6J' 6J-6.5' 0-1.5' ].0-5.0' 5.5-611 O-.Sl1 0-511 0-611 

DIIILIJON 

PAMMET!I ..l.lMlI... l'l!III 

d o.os - - - - - - - - OM mg/L 

r,1cttury - - - - - - - - 0.78 0.50 •&iL 
Silver - - - - - - - - 0.06 0.01 mJA, 
M,ngam,o o.os 0.21 - 1.0 0.o7 - 0.04 0.11 O.Cll 0.01 mSIL 
Zinc 0.02 0.02 0.04 O.o3 - 0.03 0.03 0.02 0.02 mg/L 

Nitr0gen,. 
Nitrlle - - - - - 0.Cll - - - OM mg/L 

pH Value 
al"" l<ach 7.64 7.56 7.75 7.55 7.61 7.-19 7.69 7.1>9 7.6' - Sax!. 

Units 

• 
0 

or 

. ---•.. ,--· ·--··· 



j 

1 

I 

1 

I 
1 

1 

' 

:~. 

ATTACHMENT G 

SCHD!ATIC DIAGRA,\1 OF MANuF'ACTURING PROCESS 



f/ - "' I!)~ i !.,\ if 
\ ;,~u:JUV 

TO: 

.•• ono 111;vEArtu11 JER\t1L1:S 
Waler Man,..!::e111cnt Division 
Clow Corporation 

40u Auhurn Avenuo 
PuntiJc, tv11 '4UU~U 

Results of Analyses "As Collcctucl'' Sluclge Samples Doto: 

,~\s 
Tallie I 

Sample I 

Identification: 
Chromium Lead Nickel Cyan I de Total 
Tota 11 mg/kg Total, mo/kg Total ~!lL~U _To~~~u/k!l Sol lds 1! 

South Drying Bed 

Quadrant l, 100 <2 110 <0.5 
Quadrant 2. 220 <2 120 <0.5 
Quadrant 3. 200 <2 110 <0.5 
Quadrant 4. 200 , 4 • 9 ?Y' '"' CJCJ <0.5 
Composite -- -- -- -- 34 .o 

l!orth Ory~ Bed 

Quadr<111t 1. 200 <2 100 <O. 5 
Quutlrant 2. 250 <2 140 <0.5 
Quadrant 3. 230 2.8 140 <0.5 
Quadrant 4. 220 <2 120 <0.5 
Comros i te -- -- -- -- 32.6 

4 /\ll r,isults rcpn.-Lr.:d m1 samples dS collectecl. 

-~ r.. ·- ·--··· -. -- ·- ---··---

·- ···-· ...,.... ... ' . 

£!! 

7.5 

7.1 

-·--·-·-. 

14-1630 
144747 

..... \ 

• 



( 
~- ~ ---~-- -~- ----· ---- -·-------- ---- --- -

1630~ CL~bif !lYDllO !lESEI\RCil SEHVICES iton /\t1lHIH\ {\VCHIH) 31' 
i ~ , .. Wa1or Manauoincni Divtslon l'm11lsc, Ml 40ll~ll 3L 

4747 I • C~ow Co~pora\ion 
Rest1Hs of El' fox idly ['niccdun, 

----
i 

TO: Ta!Jle Ii 
Dalo: 

~p 'm'l<-. 
West La!JDOn East Lagoon Nor th Ory Ing llor lh Ory Ing 
Composite Composite [Jell Compos I te Ile ti Compos I le Average 

Parameters: 

Arsen le <0.005 <0.005 <0.005 <0.005 <0.005 

Bari um <O. l <O. l 0,5 0.6 <0.3] 

Cadmium 0.05 0. 05 0.05 (J. 05 0.05 

Chromium, Total <0.02 <0.02 <O. 02 <0.02 <0.02 

Copper 0.000 0.005 0.06 0.05 0.06 

lead ' ' 0.25 <0.05 (0.05 <O. 05. <0.05 

Mercury <0.0005 <0:0005 <O. 0005 (lJ.0005 <0.0005 

Nickel . __ 0.54', 0.45 0.00 
·- ·-' o. (i(] 0.62 --- .. 

Selenium <0.005 <0.005 <O. 005 <0.005 <0.005 

Silver 0.02 0.03 0.02 0.02 0.02 

Zinc 0.35 0.19 0.62 0.39 0.39 

Cyanide, Total <0.02 <0.02 < 0. 02 <ll.02 <0.02 

pll /ltljust1ocnt lnfor.matlon: 
Final pl! {, 7. 1 7.2 fi. 9 7. l 

Dinis of 0.5 N /lcetlc /lcld 
utltletl per ~ni~ of sample 

4.0 4.0 1 . ll ~.o 4.0 
' \ ,·, IIIJ_[!le.!!]!2-_f__!:l>Orte,i In m:1/i. -·----- ·---·-·· ·-- --· -·-·--,r. 

- .-, ·---·----··· --··-- ,-#+•~.~,··. 





SOURCE: REFERENCE NO. 44 



611 Cascade Wesl Pmkway, SE· Grand Rapids, Mic!1iyan 49506-2179 • {616) 942·!.'lGOO 

EDI Engineering & Science 

June 26, 1987 

Mr. Mike Czuprenski 

Environmental Engineering 
Geology, Biology and Chemistry 

~IUL I 

Michigan Department of Natural Resources 
Groundwater Quality Division 
1550 Sheldon 
Northville, MI 48167 

RE: QUANEX CORPORATION, MICHIGAN SEAMLESS TUBE DIVIS ON 
SOUTH LYON, MICHIGAN - SLUDGE DRYING BEDS 

Dear Mike: 

Our original approved sampling plan for the two sludge drying beds at the Michigan 
Seamless Tube Division of Quanex Corporation, South Lyon, Michigan, is discussed in 
our letter dated February 11, 1987 to Ms. Laura Nuhn of the MDNR. The purpose of the 
sampling plan is to determine if the solids in the drying beds are inert. In order to carry 
out this purpose, the original approved sampling plan needed to be modified. This was 
necessitated by the unsafe working conditions at the drying beds. 

In our original sampling plan, we proposed to eliminate sample bias by using 
systematically aligned random sampling. In this systematically aligned random sampling 
plane, a grid with a grid interval of 120 feet was chosen for the sludge drying beds. To 
establish a repeatable grid, one grid point was to be established on the fence comer 
northwest of the sludge drying beds and the grid axis was to run north-south and east­
west. · This proposed grid is shown in Attachment A. 

Next, two random numbers (x, y) were chosen both between O and 120, and the sampling 
locations were established as the location within each grid with the x and y coordinates. 
(Location 0,0 will represent the southwest comer of each grid interval). The two random 

20515 • mck/WEC/51 
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~lr, Mike Czuprenski 
June 26, 1987 
Page 2 

numbers (x, y) were arrived at by first looking up two numbers from a three-digit random 
number table. The fraction of 120 feet was determined by the formula (120 * n/1000) 
where n = three-digit random number. The two random numbers are 130 and 916, so: 

E-W (130/1000) * 120 = 15.6 feet 
N-S (916/1000) * 120 = 109.9 feet 

These numbers represent x and y. Therefore, starting at the southwest corner, a distance 
of 109.9 feet is traveled north and then a distance of 15.6 feet is traveled east. This 
establishes the sampling location within each grid. Using this method, ten sites would 
fall within the sludge drying beds. These sites are shown on Attachment B. 

Considering the expected absence of lateral variation within the sludge beds, this was 
determined to be a sufficient number of sampling locations to describe the wastes. If any 
unexpected variations were observed, a second round of sampling would have been 
initiated. 

On a visit to the sludge drying bed site on April 20, 1987, it was discovered that when a 
person tried to walk on the sludge, that person would sink about a foot into it. This raised 
great concern for the safety of. the people taking core samples from the middle of the 
drying beds. Therefore, after verbal consultation with you on April 24, 1987, it was 
decided that the location of the sampling sites would be moved a way from the center of 
the drying beds. Eleven sites were chosen on the perimeter of the beds, and these sites 
are shown on Attachment C. 

We originally proposed to take sludge samples at each location by driving 1-1/2 inch 
' PVC casing through the sludge and then pulling the casing out. The sediment inside the 

casing would be pushed out with a rod on to a plastic tarp. However, because of the 
consistency of the sludge, it would not enter the PVC casing. This was confirmed by the 
use of a split-spoon screen. Hand augers were then used to obtain the samples. The 
samples were placed in a plastic container and brought to EDI Engineering & Science's 
laboratory. Appropriate chain-of-custody documentation was maintained. Sludge boring 
log sheets for the 11 sample sites are found in Attachment D. 

Leachate was derived from the sludge samples following ASTM Method D 3987-81, 
Standard Test Method for Shake Extraction of Solid Waste with Water. The leachates 
from these analyses were analyzed for arsenic, barium, cadmium, chromium, lead, silver, 
copper, selenium, iron, manganese, mercury, nitrate, pH, and zinc. These parameters 
were chosen from the list of inorganic parameters which have primary or secondary 
drinking water standards (40 CFR 141.11 and 143.3) which are found in Attachment E. 
The leachates were analyzed using Method 200-289 from Standard Methods for the 
Examination of Water and Wastewater, 15th Edition, APHA, A WW A, GWPCF, 1980, or 

20515 - mck/WEC/51 



~- Mike Czuprenski 
June 26, 1987 

'. Page 3 

Method 303 A-E from Methods for Chemical Analysis for Water and Wastes, 
USEPA60014-79-020, revised March, 1982. These results are found in Attachment F. 

The results of the analyses done on the sludge samples were then compared to the 
primary and secondary drinking water standards. Based on this comparison, the sludge 
has been determined not to be inert because the levels of manganese and lead exceed 
these standards:-As a.result of these analyses, we will be evaluating our options under 
Michigan Act 641 andlwill be in contact with you by the end of July. Please call me or 
Jim Tolbert if you have any questions. 

Sincerely, 

ED~QINE/1/, &S:IEN~E 

/Jtl!A, L;' !J,-wA11 J 
Kathryn D. Lynnes f // /01 

Manager, Regulatory Compliance 

KDL/mck 

Enclosures 

cc: Don Comfort 

20515 -rnck/WEC/51 
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ATIACHMENT A 

PROPOSED GRID 
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ATIACHMENTB 

PROPOSED SLUDGE 

SAMPLING LOCATIONS 
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A TI ACHMENT C 

ACTUAL SLUDGE 

SAMPLING LOCATIONS 
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ATIACHMENTE 

PRIMARY DRINKING WATER STANDARDS 

(40 CFR 141.11) 



Arsenic 
Barium 
Cadmium 
Chromium· 
Lead 

· Selenium 
Silver 
Mercury 
Nitrate (as N) 

ATIACHMENTE 

PRIMARY DRINKING WATER STANDARDS 

(40 CFR 141.11) 

0.05 
1.0 
0.010 
0.05 
0.05 
0.01 
0.05 
0.002 
10.0 

SECONDARY DRINKING WATER STANDARDS 

(40 CFR 143.3) 

Copper 
Iron 
Manganese 
pH 

Zinc 

1.0 
0.3 
0.05 
6.5-8.5 
(pH Units) 
5.0 



A TI ACH11ENT F 

CHEMICAL ANALYSIS OF 

SLUDGE SAMPLES 



04(28/87 04(28/87 04(28/87 04(28/87 04(28/87 04(28/87 04(28/87 04(29/87 04(29/87 

~ORING 1 BORING 1 BORING 1 BORING 1 BORING 2 BORING 2 J!ORING 2 BORING) . BORING 3 

Comrosite Composii.e 
0.0-15' 5.0-6.0' 8.75' 95' 3. 0' 6.25-7.25' 8' 0-4' 5.0-9.0' 

DETECTION 

PARAMETER LIMIT UNITS 

Arsenic <2.0 2.0 <2.0 <2.0 <20 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 

Barium <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 mg/I.. 

Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 o.oi mg/L 
Chromium <0.05 <0.05 <0.05 <0.0S <0.0.5 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 
Lead <0.05 <0.08 <0.05 <0.06 0.21 0.11 <0.05 0.15 0.47 0.05 mg/L 
Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 ug/L 
Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Silver <(l.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/I.. 
Copper <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 O.ot mg/L 
Iron <0.01 0.01 <0.01 0.04 <0.01 0.02 o.oz <0.01 <0.01 O.ot mg/I.. 
Manganese 0.10 0.11 0.36 0.35 0.30 0.54 0.28 0.12 0.60 0.01 mg/I.. 
Zinc <0.02 O.oJ 0.05 O.o3 0.06 0.17 0.04 0.03 om 0.02 mg/I.. 
Nitrogen, 
Nit.rate <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/I.. 

pH (af<cr 

leaching) 7.34 7.56 7.24 7.59 7.47 7.50 7.31 7.68 7.36 ·-· Stnd. 
Units 



-·.. . ·~ 

04{l9{81 04{l9{81 04{l9{81 04{l9/81 04fl9/87 04/28/87 04{l8{87 04{l8{87 0411.Jl/87 
BORING4 DQRING4 BORING4 BORING 5 DORING 5 ~ORING6 ~ORING 6 DORTNG.i 80RING6 

Composite Composite 
0-8.0' 8.0-95' 95-10.0' 0-8.0' 8.0-9.2' 15' 5.0' 75 9.75' 

DETECTION 

PARAMETER .JJM!L UNITS 

Arsenic <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 

Barium <LO <1.0 <1.0 <1.0 <LO <1.0 <1.0 <LO <1.0 1.0 mg/L 

Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 

Chromium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 

Lead 0.12 0.14 1.8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 

Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.50 ug/L 

Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.DI <0.01 0.01 mg/L 

Copper <0.01 · <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 O.QJ mg/L 

Iron 0.02 0.04 <0.01 <0.0l <0.91 <O.Ot <0.01 <0.01 <0.01 0.01 mg/L 

Manganese 0.42 0.29 <0.01 0.10 0.52 0.05 0.10 0.17 0.16 O.QJ mg/L 

Zinc 0.08 O.D3 <0.02 0.04 0.07 0.05 0.10 O.D3 <0.02 0.02 mg/L 

Nirrogcn, 
NiLrate <U.ll) <0.05 <0.05 <0.05 <0.05 <0.05 0.28 <0.05 <0.05 0.05 mg/L 

pH Value 

after leach 7.62 7.27 8.16 7.22 7.45 7.64 7.59 7.22 7.79 ---- SUld. 
Units 

. . 



'• • ' ,'' >•p 

04{29/87 04{29{21 04{29/87 04{29/87 04{29/87 04!29/87 04{29/87 04{29/87 04{29/87 
BORING 7 DORING7 DORING 7 BORING 8 BORING 8 BORING 8 DORING 9 BORING 10 BORING 11 

Composite Composlt.e Composite Composite Composite 
0-05' l .0-62' 6.2-65' 0-/S 2.0-5.0' 55-6.0' 0-5.0' 0-5.0' 0-6.0' 

DETECTION 

P~RAMETER I,lMIT UNITS 

Arsenic <2.0 <~.O <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Barium <l.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.0 mg/L 
Cadmium <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 O.Ql mg/L 
Chromium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 
Lead 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.05 mg/L 
Mercury <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.78 0.50 ug/L 
Selenium <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 2.0 ug/L 
Silver <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.06 O.DI mg/L 
Copper <0.01 <0.0I <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 O.DI mg/L 
Iron <0.01 <0.01 <0.01 <0.01 <0:01 <0.01 <0.01 <0.01 <0.01 0.01 mg/L 
Manganese 0.05 0.21 <O.OI 1.0 0.07 <0.01 0.04 0.11 0.08 O.Ql mg/L 
Zinc <0.02 0,02 0,02 0.04 0.03 <0.02 O.o3 O.o3 o.oi 0.02 mg/L 
Nitrogen, 
Nitrate <0.05 <0.05 <0.05 <0.05 <0.05 0.08 <0.05 <0.05 <0.05 0.05 mg/L 

pH Value 
after leach 7.64 7.56 7.75 7.55 7.61 7.49 7.69 7.69 7.65 --· Stnd. 

Units 

. ' 



SOURCE: REFERENCE NO. 50 



ATTACHMENT C 

Previous Analysis on the Sludge 
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CL~W HYDRO RESEARCH SERVICES 
·Water Management Division 
Clow Corporation 

Sampling and Analysis 

Sampling and analyses were performed by Hydro Research Services. 
Sampling took place on October 11, 1982. 

Personnel and equipment used in the collection and analyses of 
samples are presented in the Appendix. 

Both lagoons and drying beds were divided into four quadrants each 
(see Figures 2 and 3). A minimum of 3 core samples were taken in each 
quadrant and a composite of each quadrant made in a glass jar. Samples 
were then transported back to the laboratory for analysis. 

Samples were then logged in after delivery to the laboratory, 
assigned a laboratory number, mixed well, and then portioned for analy­
sis. 

"As collected" samples from each quadrant in each lagoon were then 
analyzed for : Total Chromium, Total Cyanide, Lead, and Nickel. 

The results of these analyses are presented in Table I. 

A composite of equal weights of sample from each 
made yielding a composite sample for each lagoon and 
samples were then analyzed for pH and Total Solids. 
sults). 

quadrant were then 
drying bed. These 
(See Table I for re-

The EP Toxicity procedure was then performed on these composite 
sludges. The EP Toxicity leachate was analyzed for the following para­
meters: Arsenic, Barium, Cadmium, Chromium-Total, Copper, Lead, Mer­
cury, Nickel, Selenium, Silver, Zinc, and Total Cyanides. Results of 
the above analyses are presented in Table II. 
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CLOW HYDRO RESEARCH SERVICES 
Wat6f Management Division 
Clow Corporation 

408 Auburn Avenue 
Pontiac, Ml 48058 

TO: Results of Analyses "As Collected" Sludge Samples Da~: 

' Table I 

Sample 
Identification: 

Chroml um Lead Nicke.l Cyan 1 de Tota 1 Total, mg/kg Total, mg/kg Total, mg/kg Total, mg/kg So 11 ds, % 

Hest Lagoon 

Quadrant 1. 65 2.4 47 <0.5 
Quadrant 2. 200 32 120 <0.5 

I Quadrant 3. 68 <2 52 <0.5 
Quadrant 4. 73 3.6 58 <0.5 
Composite 

26.9 

East Lagoon 

Quadrant 1. 180 4.6 01 <0.5 
Quadrant 2. 160 6.2 90 <0.5 
Quadrant 3. 72 <2 45 <0.5 
Quadrant 4. 160 <2 72 0.6 
Composite -- 29.7 

• * All results reported on samples as collected. 
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CLAW ~It§ 

HYDRO RESEARCH SERVICES 
Water Mana:;ement Division 
Clow Corporation 

408 Auburn Avenue 
Pontiac, MI "48058 

TO: 
Results of Analyses "As Collected" Sludge Samples Date: 

Table I 

Sample 
Identification: 

Chromium Lead Nickel. Cyanide Total 
Total, mg/kg Total, mg/kg Total, mg/kg Total, mg/kg Solids,% 

South Drying Bed 

Quadrant 1. 180 <2 110 <0.5 
Quadrant 2. 220 <2 120 <0.5 

Quadrant 3. 200 <2 110 <0.5 

Quadrant 4. 200 4.9 99 <0.5 

Composite -- -- -- -- 34 .8 

North Drying Bed 

Quadrant 1. 200 <2 100 <0.5 

Quadrant 2. 250 <2 140 <0.5 

Quadrant 3. 230 2.8 140 <0.5 
Quadrant 4. 220 <2 120 <0.5 
Composite -- -- -- -- 32.6 

*All results reported on samples as collected. 

,. 
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313 334-1630 
313 334-4747 
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CLOW HYDRO RESEARCH SERVICES 
Water Management Division 

408 Auburn Avenue 
Pontiac, Ml 48058 

Clow Corpora1ion Results of EP Toxicity Procedure 

TO: 

Parameters: 

Arsenic 

Bari um 

Cadmium 

Chromium, Total 

Copper 

Lead 
Mercury 

Nickel 

Selenium 

Silver 

Zinc 

Cyanide, Total 

West Lagoon 
Composite 

<0.005 

<0.1 

0.05 

<0.02 

0.008 

0.25 
<0.0005 

0.54 

<0.005 

0.02 

0.36 

<0.02 

pH Adjustment Information: 
Final pH 7.1 

Umls of 0.5 N Acetic Acld 
added per gm-:- of sample 

4.0 

t, Al J ri,s11l ts reported In m(J/1. 

Table II 

East Lagoon 
Compos lte 

<0.005 

<O .1 

0.05 

<0.02 

0.005 

<0.05 
<0.0005 

0,45 

<0.005 

0.03 

0.19 
<0.02 

7.2 

4.0 

~r. 

North Drying 
Bed Composite 

<0.005 
0,5 

0.05 

<0.02 

0.06 

<O. 05 
<0.0005 

0.88 

<0.005 

0.02 

0.62 

<0.02 

6.9 

4.0 

Date: 

North Drying 
Bed Composite 

<0.005 

0.6 

0.05 

<0.02 

0,05 

<0.05. 
<0.0005 

0,60 

<0.005 

0.02 · 
0.39 

<0.02 

7.1 

4.0 

313 334-1630 
313 334-4747 

Average 

<0.005 

<0.33 

0.05 
<0.02 

0.06 

<0.05 
<0.0005 

0.62 

<0.005 

0.02 

0.39 
<0.02 

4.0 



ICL©W 
HYDRO RESEARCH SERVICES 
Water Management Division 
Clow Corporation 

Data Analysis 

A linear regression analysis was performed on the results obtained 
from all EP Toxicity leachate parameters analyzed for according to U.S. 
EPA SW-846, Section 8.49-6. 

The results obtained by linear regression on the values of standard 
concentrations vs. observed concentrations were calculated as a line 
slope and reported as a percent. 

All data obtained were well within specified limits, as few inter­
ferences were present. 
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ICl©W 
HYDRO RESEARCH SERVICES 
Water Management Division 
Clow Corporation 

Discussion/Summary 

The results of Table I demonstrate that this sludge is fairly consis­
tent with respect to those elements of concern analyzed far in the "as 
collected" waste material. 

Data presented in Table II clearly show that the lime neutralization 
process utilized here has been effective in stabilizing this waste mater­
ial even under EP Toxicity procedure conditions. Although the maximum 
allowable amount of acid was added during this test, the pH of the leach­
ate did not fall below 6.9. 

At no time did the concentrations of those elements of concern ex­
ceed EP Toxicity limits and, in most cases, these were below the limits 
of detect ion. 

In addition, the waste water effluent associated with this waste 
treatment process has been discharged to local water ways for a number 
of years. Monitoring data obtained over the last several years under 
the NPDES, permit system (Permit #MI001902) have shown an effluent consis­
tently within permit limitations. 

In sunmary, it has been shown that this sludge does not meet the cri -
teria for which it has been listed as a hazardous waste material and, 
therefore, it should be delisted. 

This delisting will enable the Michigan Seamless Tube Division to 
more economically dispose of this waste material when the necessity ari­
ses for dredging of our lagoons and drying beds. 
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CL©W HYDRO RESEARCH SERVICES 
Water Management Division 
Clow Corporation 

Appendix I 

Sampling and analysis was performed by Hydro Research Services, 408 
Auburn Avenue, Pontiac, MI 48058. 

I. Sampling 
Collection: 
Dates: 
Method: 
Storage: 

Alan Hahn 
October 11, 1982 
Polycarbonate coring tube. 
Glass jar. -- ----- ------j 

II. Analytical Procedures 

A. Sludge Samples 

Metals analyzed followed Methods 8.54, 8.56 and 8.58 of 
Test Methods for Evaluating Solid Waste, Physical/Chemical 
Methods, US EPA SW-846. 

Metals analysis was performed by Cecilia Vernaci and 
supervised by Linda Deans, General Laboratory Manager. 

Total cyanide was determined by Method 335.2, Methods for __ _ 
Chemical Analysis of Water and Wastes, 1979, 
EPA-600/4-79-020 performed by Nancy Campbell and Susan 
Scott; supervised by Linda Deans, General Laboratory 
Manager. 

B. EP Methodology 

The EP Toxicity was performed according to Section 7 
procedures as outlined in US EPA SW-846. 

All metals analyzed for were analyzed according to Methods 
8.51 through 8.54, and 8.56 through 8.60 of EPA SW-846. 

Copper and Zinc analysis followed Methods 220. l and 289.1, 
respectively, of Methods for Chemical Analysis of Water 
and Wastes, 1979, EPA-600/4-79-020. 

All metals analyses were performed by Cecilia Vernaci and 
supervised by Linda Deans, General Laboratory Manager. 

Total cyanide was ana 1 yzed for according to Method 335. 2, 
Methods for Chemical Analysis of Water and Wastes, 1979. -
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CIL©W HYDRO RESEARCH SERVICES 
Water Management Division 
Clow Corporation 

Appendix t Continued 

The EP extraction procedure and cyanide analyses were performed by Nancy 
Campbell and Susan Scott; and supervised by Linda Deans, General 
Laboratory Manager. 

C. Instrumentation 

Atomic Absorption Spectrophotometer: 
Instrumentation Labs Model IL-951 

UV-Visible Spectrophotometer: 
Bausch and Lomb Mode 1 88 

pH Meter 
Corning Model 110 

D. Personnel Qualifications 

See Appendix II 
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APPENDIX C 

PHOTOGRAPH LOG 



PHOTOGRAPH 1 : Fuel Oil Tanks . 

PHOTOGRAPH 2 : Oil and Lubricant Drum Storage 
Area . 



PHOTOGRAPH 3: Sulfuric Acid storage Tanks. 

MAKE UP 

PHOTOGRAPH 4: Bonderite storage Tanks. 



PHOTOGRAPH s: Neutralization Plant. 

PHOTOGRAPH 6: Surface Impoundments. 



PHOTOGRAPH 7: surface Impoundments. 

PHOTOGRAPH 8: Filter Press. 



PHOTOGRAPH 9: Uncovered Berm Debris. 

PHOTOGRAPH 10: Uncovered Derm Debris. 



PHOTOGRAPH 11: 

PHOTOGRAPH 12 : 

Former HW Storage Area B (clean 
closed) . 

Empty barrel storage area . 



PHOTOGRAPH 13: Active waste oil storage tank and 
drums. 

~ -

PHOTOGRAPH 14: Active waste oil storage tank and 
drums. 



PHOTOGRAPH 15 : Former landfill waste pile (scrap 
equipment storage prior to 
disassembly and removal) . 

PHOTOGRAPH 16: Forme r landfill waste pile . 



PHOTOGRAPH 17: Former landfill/waste pile. 

PHOTOGRAPH 18: surface Impoundment outfall Culvert 
to Yerkes Drain. 



PHOTOGRAPH 19: New above-grade fuel and gasoline 
storage tanks. 

PHOTOGRAPH 20 : Previous location of gasoline and 
diesel fuel USTs (removed) . 



PHOTOGRAPH 21: Previous location of gasoline and 
diesel fuel USTs (removed). 

PHOTOGRAPH 22: one of three 
interceptors 

similar fuel oil 
for Yerkes Drain. 



PHOTOGRAPH 23: Yerkes Drain. 

PHOTOGRAPH 24: Plant outfall discharge into Yerkes 
Drain. 



PHOTOGRAPH 25: Northern sludge drying bed. 

PHOTOGRAPH 26: Northern sludge drying bed; southern bed 
is beyond berm shown. 



PHOTOGRAPH 27 : Absorbant fuel oil boom on 
Yerkes Drain . 



APPENDIX D 

VSI FIELD LOG NOTES 
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APPENDIX E 

FACILITY FILE: SAMPLING RESULTS 
AND MONITORING DATA 



SOURCE: REFERENCE NO. l 
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STATE OF MICHIGAN RECEIVED 
NATURAL RESOURCES COMMISSION 

,,....,... 
\\~j1 -· '')MAS J, ANDERSON 

'_ENE J. FLUHARTY 
JON E. GUYER ~ ... _~ FEB 2 2 1989 

WASTE MANAGEMENT DIV. 
,iY KAMMER 

u. STEWART MYERS 
DAVID ti. OLSON 
RAYMOND POUPORE 

JAMES J. BLANCHARD, Governor 

DEPARTMENT OF NATURAL RESOURCES 

Rt026 
6.'88 

Mr. Donald Comfort, P. E. 
Engineering Manager 
Quanex Corporation 

STEVENS T. MASON BUILDING 
P.O. BOX 30028 

LANSING, Ml 48909 

DAVID F. HALES. Director 

February 9, 1989 

Michigan Seamless Tube Division 
400 McMunn Street 
South Lyon, Michigan 48178 

Dear Mr. Comfort: 

Subject: Closure of Surface Impoundments 

• 

Quanex Corporation, Michigan Seamless Tube Division 
MID 082 767 591 

The Waste Management Division (WMD) of the Michigan Department of Natural 
Resources (MDNR) has reviewed the information that Quanex Corporation 
submitted on February 3, 1989, regarding the surface impoundments at the 
facility. Based on a review of the lime stabilized waste pickle liquor 
sludge (LSWPLS) analytical results, the WMD hereby approves the Type II 
waste classification for the LSWPLS. Quanex Corporation may excavate 
down to the soils that underlay the roughing and finishing surface im­
poundments only, and must dispose of the LSWPLS from the surface im-· 
poundments at a licensed Type II solid waste management facility. If you 
contemplate disposing of this material at a facility located outside of 
Oakland County, you must first contact the receiving ·county's Solid Waste 
Planning Agency to verify that disposal of out-of-county waste is allowed 
under the county's solid waste management plan. 

The soil and sludge containing debris that is located jn the impoundment 
berms must be left in place, pending MDNR authorization for proper 
disposal. Any soil and sludge containing debris that is encountered 
during further excavation of the LSWPLS from the roughing and finishing 
surface impoundments must a 1 so be left in pl ace. 

Quanex Corporation must notify \faste Management Division 
staff (313-344-4670) and Lansing Hazardous Waste Permits 
(517-373-2730) at least two days prior to the initiation 
excavation and removal. 

Detroit District 
Unit staff 
of sludge 

/ 



Mr .. Dona 1 d Comfort -2- February 9, 1989 

If you have any questions, please contact Ms. Ronda L. Hall of my staff 
at 517-373-9548. 

Sincerely, 

{L =t: //,-,~ 
Alan J. Howard, Chief 
Waste Management Division 
517-373-2730 

cc: Ms. Marilyn Sabadaszka, U.S. EPA 
Mr. Richard Traub, U.S. EPA 
Mr. Kenneth Burda, DNR/C&E File 
Ms. Ronda L. Hall, DNR 
Ms. Lynne King, DNR 
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f\•Janex Corporation •~uane:x Michigan Seamless 
Tube Division · ichigan Seamless Tube Division 

'-..,,~ 'llunn 
s, 1on,Michigan48178 SEP 1 ~ 1;39 
-- ,~, -.,;7-8117 

' 

September 14, 1989 

Ms. Catherine Schmitt 
Environmental Quality Analyst 
Southeast Michigan Field Office 
Surface Water Quality Division 
Michigan Department of Natural Resources 
505 W. Main St. 
Northville, Michigan 48167 

RE: Your Letter of August 22, 1989, Notice of Non-Compliance 
Quanex MI 0001902 

Dear Ms. Schmitt: 

First of all, I apologize for my failure to submit a written ex­
planation of our non-compliance for the incidents cited in your 
letter of August 22, 1989. This was due to my misconception that 
minor variances of one or two days out of the month did not require 
a written explanation. 

During the month of January {which is one of the months cited in 
your letter) I did submit a written explanation attached to the 
MDR. I did so because we were consistently out of compliance for 
a significant period during the month and felt it required an ex­
planation. I have attached a copy of that letter for your review. 

The February 8 letter addresses the primary source of additional 
solids introduced to the system which periodically put us out of 
compliance. We try to stagger these cleanings as well as the re­
lease of spent pickle liquor in order to minimize the degree of 
fluctuation in solids content. Occasionally, however, operations 
personnel, and there are several involved, fail to regulate the 
tank dischaxge properly or sometimes production associated problems 
contribute to abnormally high usage of the materials contributing 
to the solids i.e., zinc and phosphorus and the result, unfortunately, 
is non-compliance. The out-of-compliance period is seldom more 
than one day per month and is rarely, if ever, longer than one 
day or more than 30 to 40% over specification as delineated below. 

December, 1988 

Dec. 8 
Dec. 19 

Violation Incidents 

Suspended solids qualitative over 21% 
Suspended solids quantitative over 30% 

! 



Ms. Catherine Schmitt 
September 14, 1989 
Page Two 

January, 1989 

Please see attached letter dated February 8, 1989 

February, 1989 

February 13 Suspended solids qualitative over 30% 
February 13 Suspended solids quantitative over 14% 

March, 1989 

March 20 Suspended solids qualitative over 37% 
March 20 Suspended solids quantitative over 27% 
March monthly average phosphorus qualitative over 8% 

May, 1989 

Monthly average phosphorus qualitative over 12% 

June, 1989 

Monthly average phosphorus qualitative over 20% 

August as submitted September 8 {not included in your letter) 

August 7 Suspended solids qualitative over 17% 

I can certainly understand your concern over our non-compliance_ 
in view of our past record of practically never being out of com­
pliance and I'm sure that it must appear to be flagrant disregard 
of our responsibility, because of our ability to be within com­
pliance year after year. Let me assure you that this is not the 
case and if anything we are much more cognizant of all the factors 
affecting the process than ever. As you know, we were forced to 
abandon our impoundments in October of 1988. At this time, we 
installed claricones and filter presses to replace the impoundments. 
Previously if we were out of compliance for one day the effluent 
remained on our property in a 5 million gallon mixing zone, so 
to speak, for approximately 5 days and was well within specification 
before discharge. However, with our present system, it is discharg­
ed immediately. Moreover, the laboratory sample is analyzed the 
day after discharge which makes it impossible to correct quality 
problems on less than a one day cycle, with the exception, of course, 
of quality problems that can be determined visually. Similarly, 
under our,previous system, we .had three to four days to correct 
a problem within the lagoon system if necessary after receiving 
the lab analysis of the sample. · 

Another factor contributing to our qualitative problems is the 
fact that our volume of flow is down considerable through our new 
system due to capacity limitations of our clarifiers. Our process 
solids are the same per ton of steel produced as before so we simply 
have the same volume of non-captured solids being discharged in 
a smaller volume of water. 



Ms. Catherine Schmitt 
September 14, 1989 
Page Three 

Please let me assure you that we are doing everything possibl·e 
to tighten the control over the influences upon our water quality. 
We are still improving our polymer system in an effort to capture 
more of the solids. 

Hopefully the foregoing will be sufficient explanation of the permit 
violations cited in your letter. In the future, I will submit a 
letter of explanation for all incidents of non-compliance regardless 
of the magnitude or frequency, if you so desire. 

cc: 

Sincerely, 

QUANEX CORPORATION 

w. v. 
Plant 

Semaless Tube Division 

Mr. Roy Schrameck, District Supervisor 
J. J. Yetso 
C. D. Simpson 
D. F. Comfort 
L. E. Ledbetter 
R. E. Misslitz 

Attachment: Copy of letter dated February 8, 1989 

J 
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STATE OF MICHIGAN 
DEPARTMENT OF NATURAL RESOURCES 

WATER RESOURCES COMMISSION 

IN THE MATTER OF: NPDES PERMIT NO: MI0001902 
. NNC No. NC-OB-89-05-021D 

Quanex Corporation 

NOTICE OF NONCOMPLIANCE 

TO: Quanex Corporation 
400 McMunn 
South Lyon, Michigan 48178 

Attention: Mr, w. v. Merchant, Plant Engineer 

PLEASE BE ADVISED that we have sufficient information to 
believe that the Quanex Corporation has failed to comply 
with the terms and conditions of their National Pollutant 

\ 

· Discharge Elimination System (NPDES) Permit No. MI0001902. 

• PURSUANT to the terms of the NPDES Fermi t ( Part I, Section 
A.1 Effluent Limitations and Monitoring Requirements) 
the discharge from your facility, to the Yerkes Drain via 
outfall 001, is limited for the following parameters: 

Discharge Limitations 

' .. 

Effluent 
. characteristics 

Daily 
Maximum 

Monthly 
Average 

Total Suspended Solids 

Total.Phosphorus 
I : 

30 mg/1 
270 lbs/day 

20 mg/1 
llOlbs/day 

0.25 mg/1 
2,3 lbs/day 

FURTHER, PURSUANT to the terms of the aforementioned permit (Part 
.II, Section A.1 Duty to Comply) all discharges authorized 
herein shall be consistent with the terms and conditions of 
this permit. The discharge of any pollutant identified in 
this permit more frequently than, or at a level in excess of 
that authorized, shall constitute a violation of the permit. 

! 
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BE ADVISED that the Quanex Corporation has had several violations 
of their NPDES Permit as indicated in your facility's 
Discharge Monitoring Reports. The violations are as 
follows: 

VIOLATION DATE PARAMETER REPORTED VALUE 

December 1988 suspended Solids 39.00 mg/1 
326.93 lbs/day 

Total Phosphorus 0.28 mg/1 

Suspended Solids .,>; 39.00 mg/1 
' 292.73 lbs/day 
{, 

January 1989 

,· 
Total Phosphorus 0.41 mg/1 

February 1989 suspended Solids 39.00 mg/1 
309.00 lbs/day 

'~ 

Total Phosphorus 0.28 mg/1 
'.;. 

Suspended Solids 
?, 

· 41. 00 mg/1 ., March 1989 
341.94 lbs/day 

Total Phosphorus 0.27 mg/1 
' ' May 1989 Total Phosphorus . :~ '., 0.28 mg/1 

June 1989 Total Phosphorus 0.30 mg/1 

IT IS THEREFORE.DIRECTED that the Quanex Corporation immediately 
return to compliance with the requirements of the NPDES permit. 

IT IS FURTHER DIRECTED that the Quanex Corporation submit a written 
report to the Surface Water Quality Division District Office 
on or before September 18, 1989. This report must include: .. 

1) A detailed explanation of the reason for the violations citec 
above. 

2) An explanation of the steps,that will be implemented to 
prevent future NPDES permit violations. 

FL.EASE BE ADVISED that further administrative remedies will be 
instituted for continued failure to comply with the 
terms of your NPDES permit or this notice • 

..... . 



Date Issued: August 22. 1989 

•. 

WATER RESOURCES COMMISSION 
DEPARTMENT OF NATURAL RESOURCES 

?#.s££::!::isor 
surface Water Quality Division 
Northville District Office 

ADDRESS FOR FURTHER CORRESPONDENCE 

~s~~m~~NUJ± . 
Environmental Quality Analyst 
Surface Water Quality Division 
505 w. Main Street 
Northville, Michigan 48167 

cc: Frank Baldwin(Val Harris, Compliance and Enforcement 
File-Quanex Corporation 

. ·, 

-·_;.-

\":. 

,~ . 

! 
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Mr. Dave Slayton 
September 22, 1988 
Page2 

A list of constituents which were measured above the mean background level and above 
their detection limit during the third quarter of 1988 are listed below by well. Due to the 
low calculated mean background values, most of the constituents measured above their 
detection limits are automatically above their mean background value. 

MEASURED 

WELL NUMBER CONSTITUENT CONCENTRATION 

6A "l, 1-dichloroethane 42 ppb 
6A *arsenic 7.9 ppb 
llA *1,1-dichloroethane 3.7 ppb 
llB l, 1-dichloroethane 3.0 ug/1 
l lB arsenic 4.0 ug/1 
I ID arsenic 6.3 ppb 
12B arsenic 7.lug/1 
13B arsenic 5.4 ug/1 

Constituents with an asterisk (*) in front of them were also above the mean of the 
background data during the se.:ond quarter 1988 sampling. Analyses of these 
constituents are statistically compared to background in Attachment F of this letter, and 
will be discussed later. The other five constituent well pairs will be resampled three 
times. This sampling is currently scheduled for November 7, 1988. Data from these 
samples will be combined with this data from the third quarter of 1988 to statistically 
compare the current concentrations to background data using the t-test with continuity 
correction. This statistical test is described in Section 6.2 of the Ground Water Quality 
Assessment Program dated April, 1986, revised July, 1986. 

If the concentration of a constituent in a well measured during the second quarter of 1988 
was above the mean background concentration, and above the detection limit, and if that 
parameter was not compared to background data in the second quarter, then that well was 
sampled three times during this quarterly sampling. The three resulting samples were 
each analyzed for the specific detected constituent. The results of these analyses along 
with the data from the previous quarter are presented in Attachment D. Only the first of 
the three new samples is reported in the overall analytical results in Attachment B. 

Attachment E includes the five statistical comparisons of the downgradient samples to 
the background data from well 1. The statistical test that is used checks the the null 
hypothesis: 
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UNITED ST !\TES ENV1RONMENTAL PROTECTION AGENCY 
Wl\~HING-(·'IJ '.c.C ~0460 

~r. DonalJ Co,Jfort 
i,ng i neer i n,i '1,iroage r 

n~uanex··cor?o~ation- • 
400 McMunn Street 
south Lyon, Michigan 

Dear Mr. Comfort: 

AOO 2 4 1988 

461,8 

The Per~its and State P:ogra,ns Division has completed a 
review of your February 5, 1986 petitions (ff0633A and #06338) 
which reguebt the·exclusion of the liquid portion of your 
treatment plant effluent, classified as EPA Ha z"a rdous waste No. 
K062. At your request, your original petition (#0633) was 
divided into two parts subsequent to its submittal. The K062 
treatment plant effluent was made the subject of petition 
#0633A, and two surface impoundments containing tbe K062 
treatment pJaot efFJ11ent were made the subjects of petition 

-#06338. Based on the evaluation of ground-water monitoring data 
received from State and EPA Regional authorities and collected 
during the Delisting Program's spot-check sampling visit 
(August 26, 1987) to your facility, ~e will recommend to the 
Assistant Administrator for Solid Waste and Emergency Response 
that both petitions be denied. 

In order for EPA to grant an exclusion, the Agency must 
determine that a petitioned waste will not pose a significant 
threat to human health and the environment. We believe that 
assessing the potential for hazardous constituents to migrate 
from the waste into the environment' is necessary to our deter­
mination. While we typically use models in this assessment, we 
believe giound-water monitoring data from an adequate well 

· system provides important additional information regarding a 
petitioned waste's impact on the environment. 

• After reviewing ground-water monitoring results for wells 
that monitor the two surface impoundments,'we determined that 
the wastes contained in the surface· impoundments (i.e., the 
subject of petition i0633B) may be contributing to ground-water 
contamination. Specifically, ground-water samples collected 
from wells that monitor the surface impoundments contained 
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haz9rdous constituents at concentrations exceed}ng the healt~­
bas2d levels used i, delisting decision-making~. Lead, 
chromium, and trichloroethene were Jetected in ~PA spot-check 
sarnpl.:-s fro,a downgradient wells at the Quanex facility, while 
lead, sele~lum, and l,l-dic~loroetha11e were detected 1n 
ground-~ater sa~?les collected by Quanex. One ground-water 
sample collected by the Micnigan Department of Natural ~esource~ 
also documented the presence of 1,1-dichloroethane in the ground 
water at a downgradient well. The ground-water monitoring data 
of concern are presented in Enclosure I. 

In addition, you have indicated that the surface 
impoundments received the K062 treatment plant effluent (i.e .. 
the subject of petition #0633A). Therefore, we believe that the 
petitioned treatment plant effluent,' which has been managed in 
the on-site surface impoundment, may have also contributed to 
the ground-water contaraination documented at this facility. A~ 
such, we feel that it would be inappropriate to grant an 
exclusion for a waste which has been shown to have the potential 
to adversely affect ground water. 

Based on our consideration of the ground-water monitoring 
data from this facility, we do not believe that this data 
adequately supports an exclusion, and so we will recommend to 
the Assistant Administrator that proposed denial decisions for 
these petitions be published in the Federal Register. 

It is our practice to give petitioners the option of 
withdrawing their petitions to avoid publication of a negative 
finding in the Federal Register. If you prefer this option, you 
must send us a letter within two weeks of the date of receipt of 
today's correspondence, withdrawing your petitions and 
indicating that the petitioned wastes are considered hazardous 
and will be managed as such. This letter should be forwarded 
to: 

Mr. Jim Kent 
U. s. Environmental P'rotection Agency 

.Office of Solid Waste, Mailcode OS-343 
401 M Street, s.w. 
Washington, D.C. ·20460 

If you choose not to withdraw your petitiDns, we will recommend 
that a denial notice be published in the Federal Register. 

y 
See "Docket Report on Health-based Regulatory Le~els and 
Solubilities Used in the Evaluation of Delisting 
Petitions," June B, 1988, located in the RCRA public 
docket. 
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If you have any questions reyarding our decision, please 
co11t.,ct 1-11:: Scott :1aid of 'Tlf staff at (202) 382-4783. 

Enclosure 

cc: Wayde Hartwick, Region V 
Allen Debus, Region V 
Bill Miner, Region V 
Dave Slayton, MDNR 
Jenny Utz, SAIC 
Jim Kent, EPA HQ 
Scott Maid, EPA HQ 

Sincerely, 

Bruce R. Weddle, Director 
Permits and State Programs Division 



Parametei: 

Health­
Based 
Level Well # Concentration (mg/1) Date Sampled 

1-Dichloro­
ethane 

0.00038 . 1 * <0.002 (upgradient) 

Lead 0.05 

Chromium 0.05 

Selenium 0.01 

llA 

llB 

14A 

148 

l* 
2 

llA 
15A 
16A 

l* 
15A 
16A 

l* 

2 
12A 

0.006 
0.003 
0.0099/0.0052/0.0047** 
0.0041 
***/0.0018/<0.0010**+ 
0.006 
0.004 
0.0021/0.0022/0.0023** 
0.0061 
0.0053/0.0055/0.0052** 
0.0040 
0.0035 
0,0011 I 

0.0012/0.0014/0.0011** 
0.0012 ~ 
0.0011 

0.02 (upgradient) 
0.06 
0.11 
0.22 
0.14 

0.005 (upgradient) 
0.090 
0.13 

0.0024 (upgradient) 

0.017 
0.010/0.011/0.011** 

10-17-86 (QJ 
5-18-87 (Q) 

8-18-87 (Q) 
11-12-87 (Q) 

2-10-88 (Q)++ 
10-17-86 (Q) 
3-11-87 (Q) 
5-18-87 (Q) 
8-18-87 (Q) 

11-12-87 (Q) 
2-10-88 (MI) 
2-10-88 (Q) 
8-18-87 (Q) 

11-12-87 (Q) 
2-10-88 (Q)++ 
8-18-87 (Q) 

6-20-84 
9-27-84 (Q) 
8-26-87 (EPA) 
8-26-87 (EPA) 
8-26-87 (EPA) 

3-14-84 
8-26-87 (EPA) 
8-26-87 (EPA) 

2-10-88 
(dissolved) 

9-27-84 (Q) 
2-10-88 (Q) 

Trichloro­
ethene 

0.005 l* <0.002 (upgradient) 

(EPA) 
(MI) 

(Q) 

* 
** 

*** 
+ 

++ 

16A 0.0069 

EPA Delisting Spot Check Data 
Michigan Department of Natural.Resources (MDNR) Data 
Quanex Data 

8-26-87 (EPA) 

Maximum values from Well 11, the upgradient well, shown 
for .comparison. 
Values represent results of replicate analyses. 
Sample vial broke during log-in. 
Average of replicate samples exceeds delisting health-based 
level 
MDNR value <0.0010 



SOURCE: REFERENCE NO. 22 



- -- --~·--'·--·-· 
.:...-~- ---.· 

ATTACHMENT B 

ANALYTICAL RESULTS FROM FIRST QUARTERLY SAMPLING IN 1988 

QUANEX CORPORATION, MICHIGAN SEAMLESS TUBE DIVISION 

SAMPLED ON FEBRUARY 10, 1988 
(Metal analyses for monitoring well 14A and 16A sampled on 2/17/88 

due to defective filter during initial sampling) 

1,1-Dichloroethane 
Arsenic 
Barium 
Cadmium 
Copper 
Chromium 
Lead 
Selenium 
Silver 

*Conductivity (Field) 
pH (field) 

1,1-Dichloroethane 
Arsenic 
Barium 
Cadmium 
Copper 
Chromium 
Lead 

. Selenium 
Silver 

*Conductivity (Field) 
pH (field) 

Uni ts 

ug/1 
ug/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
ug/1 
mg/1 

umhos/cm 
standard 

Units 
ug/1 
ug/1 
mg/1 
mg/1 
mg/1 
mg/1 
mg/1 
ug/1 
mg/1 

umhos/cm 
standard 

Detection 
Limit 

1 
2.0 
0 .1 
0.01 
0.01 
0.05 
0.05 
2.0 
0.01 

5 
NA 

Detection 
Limit 
1 
2.0 
0 .1 
0.01 
0.01 
0.05 
0.05 
2 .0 
0.01 

5 
NA 

< - Not detected at the indicated detection limit. 
f/A - Not analyzed. 
* - Temperature adjusted. 

-'--- ·---- , ........ .; ... 

Weil 
1 

<1 
<2.0 
0.31 

<0.01 
<0.01 
<0.05 
<0.05 
2.4 

<0.01 
1,745 
7.32 

M.W. 
13-A 

<1 
<2.0 
0.57 

<0.01 
<0.01 
(0.05 
(0.05 
(2.0 
<0.01 
2,161 
7.15 

Well 
II-A 

** 
2.1 
0.47 

<0.01 
<0.01 
<0.05 
<0.05 
<2.0 
<0.01 
1,758 
7.57 

M.W. 
13-B 

<l 
5.5 
0.26 

<0.01 
<0.01 
<0.05 
<0.05 
<2,0 
<0.01 
1,799 
7.25 

Well 
11-B 

3.5 
4.0 
0.32 

(0.01 
<0.01 
<0.05 
<0.05 
(2.0 
<0.01 
1,676 
7.42 

M.W. 
14-A 
1. 2 
6.6 
0.26 

(0.01 
(0.01 
<0.05 
<0.05 
<2.0 
<0.01 
1, 714 
7.28 

M.W. 
Il-D 

<l 
6.0 
0.34 

<0.01 
<0.01 
<0.05 
<0.05 
<2.0 
<0.01 

859 
7.43 

M.W. 
16-A 

<l 
<2.0 
0.32 

<O .01 
<0.01 
<0.05 
<0.05 
<2.0 
(0.01 
1,638 
7.37 

~=--,,-.-~t~Jr.::... 

M.W, 
12-A 

<l 
<2.0 
0.15 

<0.01 
<0.01 
(0. 05 
<0.05 

JO 
<0.01 
1,212 
7.66 

Field 
Blank 

<1 
(2.0 

· <O. 10 
(0.01 
(0.01 
<0.05 
<0.05 
<2.0 
<0.01 

NA 
NA . 

M.W, 
12-B 

<l 
8.0 
0.27 

<0.01 
<0.01 
<0.05 
(0.05 
<2.0 
(0.01 
1,550 
7.41 

Trip 
Blank 

<l 
(2.0 
<0.10 
<0.01 
<0.01 
(0.05 
<0,05 
<2.0 
(0.01 

NA 
NA 

.:-~ 

' 
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I 
Co~;1rl1on of D!B atd Co1pia7 (EDI) Lab Res,lt1 

Quanex Corp. - Feb. l O, 1933 '. 

l, l DCE .ls B, Cd Cu Cr pt, pP. C0:1~t;ct. 
-------- ------ ------ ------ ------ ------ ------ ------ ----------

cg/] ug/1 ~,/1 ti/! tg/1 :g/] ;gfl so uur,cs/c~ 
-------- ------ ------ ------ ------ ------ ------ ------ ----------

f.:1- l Diil u.o 1.Z. 0 0.03l re.02 !O. 02 ! 0. D 5 KO. 0:1 6.50 1, g1:J 
EDI r1.0 !2.0 0. 310 KO.01 KO.Ol K0.05 KO. 05 7. 32 11 7 4 5 

HH-11! DNR !1.0 3. l 0.072 K0.02 KU.02 ro. 05 KO.OS 6.80 1, 120 
EDT 2 .1 o.m KO.Ol KO.Ol K0.05 KO. 05 7. 57 1 , 7 58 

H".1-llB DNR 4. 0 · 4. 0 0.022 KO. 02 K0.02 K0.05 KO. 05 6.80 l , 630 
EDI 3.5 4.0 0.320 KO.Ol KO.Ol K0.05 KO. 0 5 7. 42 1,m 

H,-13A DNR r.1.0 !2.0 0 .125 r.o. 02 K0.02 KO.OS KO. 05 6.60 2,200 
EDI r.1.0 !2.0 0.570 K0.01 KO.01 KO. 05 KO. 05 1. 15 2, 161 

M~·l3B DNR Kl.O 4. 0 0. 02E KO. 02 K0.02 l.O. 05 KO. 05 6. so 1,845 
EDI Kl.O 5.5 0.260 K0.01 l.O.01 KO. 05 KO. 05 1. 25 1, 199 

MW- !IA DNR Kl.O 6.6 0 .118 KO. 02 K0.02 KO. 05 KO. 05 6.60 l , 660 
EDI 1.2 6.6 0.260 K0.01 KO.Ol t0.05 KO.OS 1.28 l, 7 ll 

K - less than 

! * - saiple vial broken upon log-in l 
' 1 

I 
' \ ., 
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SCAN 1 - PURGEABLE HALOCARBONS 

COMPOUND 

Vinyl chloride 
Bromomethane* 
Chloroethane* 
Trichlorofluoromethane* 
l,1-Dichloroethene 
Methylene chloride* 
trans-1,2-Dichloroethene 
1,1-Dichloroethane* 
cis-1,2-Dichloroethene 
Chloroform* 
l,1,1-Trichloroethane* 
Carbon tetrachloride* 
1,2-Dichloroethane* 
Trichloroethene 
1,2-Dichloropropane* 
Bromodichloromethane* 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1,2-Trichloroethane* 
Tetrachloroethene 
Dibromochloromethane* 
Chlorobenzene 
Bromoform* 
1,1,2,2-Tetrachloromethane* 

DETECTION 
GIMlT_.Lµg/JJ 

5.0 
5.0 
5.0 
5.0 
l. 0 
5.0 
l. 0 
l. 0 
l. 0 
l. 0 
l. 0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
1. 0 
1.0 
1.0 
1. 0 
5.0 
1. 0 
1. 0 

* Compound not confirmed by second independent 
technique. 

SCAN 2 - PURGEABLE AROMATIC HYDROCARBONS 

COMPOUND 

Benzene 
Toluene 
Ethyl benzene 
Xylene isomc,rs 

DETECTION 
I,J)jJJ'. . ( µg/1) 

1. 0 
1.0 
1.0 
1.0 
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YES I NO .. : ~FD ON BA Ct 
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111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
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===============================================================================================================-=====--===-=-= 

~~~~~~~N 8J~)_\_: xf:'f:_:~~~~: _: _:_: _: _:_: _:_: _: _: _: CO;;EC~w'\L jS\~ilJ'\. TR:~s ----------------
============================================================================================================================== 

lSAHPLEl SAKPLE COLLECTED 
IN UH BER: FI ELD ID OR DESCR I PT JON l 'iY IM /DD : HH: MH : 1 IAHPLE l NFD~WON , . : 
--------------------------------------------------------------------------------------~ 1.1----------~ (_UY. ;l _________ _ 

: 01·:1'\w'.i. :igoz..10 1\\4-'5: is /??8'(: : 
-------: I I I I i : I l : I I : : : : l t : : : : l : l : :--------------------------- -~---- ·-----------------:-: -----------

02 : I'\ ~n \ p._- - - - - - . - - - - - - - - - - - - ': <3go110 : / 3 25 0. 'b 11 z (,1 
---~;--:K~-1\1 t :_ :_: _ :_ :_ :_: -:_: _: _ :_: _: _ :_: _: _: _ :_: _: ~-8'-oi~-o~-f s3s;-·c;-~'i-----------T0~)~::1 _________ _ 
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-------: : : : : : : : : : : : : 1 : r : : : : 1 : : : : : :--iD_llQ _________ Q ____________________________ ~.1 __ 1 _________ _ 

os :f.\1i(135 ____________________ : go2.1 :1z35: 0.<J /c,,cf5 : 
=======!_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:~=========~=====================================~~,~============ 
GENERAL CHEMISTRY ORGANICS 
===============================l=J=1 ===============================:=?.=: 
DO Diss Oxyg1n I 2 3 4 5 ' ... ' 
------------------ . -----------1-K-l 
6N · o-Phos N02- ... I 2 3 4 5 1GN1: 

Residue 55 , • , • I 2 3 4 5 
Residue TD5 ... I 2 3 4 5 
• 0 IO O O •.O I I IO O O • I 2 3 4 5 
BOD Tot 5 day I 2 3 4 5 
BOD Carb S day I 2 3 4 5 
0 0 0 IO O IO O O O I• I I ! 2 3 4 5 

-------------------------------1-L-: 
6A COD •• , ••• , .. • • 1 2 3 4 5 

TOC ........... 12345 
N03•ND2, NH3 ! 2 3 4 5 :SA2: 
Y.JEL N, Tot P l 2 3 4 5 
............... 12345 

-------------------------------:-H-: 
66 Phenolics ...... 1.2.3.4.5: 
--------------------------. ----:-N-t 
~ Total CN ••••••• 1.2.3.!.l : 

Free CN .•••.•.• 1.2 . .J.4.'i: 
-----------------------------·-t-P-: 
BC Fecal Coli ••••• 1.2.3.4.\ : 

Total Coli ••• :.l.2.J.4..-, : 
-------------------------------:-0-: 
CA Chlorophyll •••• 1.2.J.4.,: 

@11 Halocarbons 1 l .; 
~11 Aro,atic HC 1 _ , 

-------------------------------1-s-: 
ON 13 Chiaro HC + 

Pest & PCB ,. l 2 .J 4 5 
............... 12345 

-------------------------------:-1-: 
OB GC/HS Base Neut I 2 i 4 5 : 

· ............... 123451 
-----. -------------------------: -U-1 
DA 18 Phenols •••• l 2 3 4 5 : 

............... 12345: 
-------------------------------:-v-: 
06 Oil & Greas, •• l 2 l 4 5: 
-------===----===----=====--======== 
•••• SPECIAL REQUESTS I • I ' 

======-============================= 
············· .. 2 ' 4 5 

········ ..... 2 4 : 
............... 1 2 l 4 5 
.......... .... 1 2 ' 4 5 
.. ' • 4 5 ... .. . ... 
..... ·········· 2 3 4 5 
.. ········ ... .. 2 3 5 

INORGANIC 
============•===========::=== :: = ;;: ==. ===: = ~ = 1 

MA Total Metals •••••••••• 'i l 4 5 : 
@Diss-Field Filtered •• C:1-:-flI}): 

HD Diss-Lab Filtered •••• : ! ; 3 4 5: 

Cd Cr Cu .Ni Pb Zn • • • • I 2 J 4 
Ca Hg Na K .••••••••• ·; .· ; l 4 

@ca u@ ......... '. 1-11 4 lriA3: 
Al®Be Ho Ti V .. •• • I _!__3 4 5 HA4: 
....................... 12345 
Hg - tit:"[liiY ..•....... "t ; 3 ~ 5 : . 

(@- Arsenic ......... (U~.DJ) 
Se - Seleniu, •.••••••• 1 • l 4 5 
Sb - Antioony ......... I 4 5 
'' •''' • • •' •'' • •''' •'' • • ') ,I s 
LOW LEVEL Ag .... , .... . 

Cd .......... . 
Cr Cu 1;; Pb • , 

2 l 4 5 
2 3 4 5 

3 4 5 : MF I : 
, 3 • 5 

---------------------------------------:-1-: 
G) ,H, Conductance ....... l _'.::_'!_·I 5 :HNI: 

Cl, 504, Tole!,,,, ... (f_'fi}])HW 
HCOJ- COJ• ••••....• , •• (I_.:'.j__u} HNJ: 
CFt6 ........... 1.,345 
Fluoride .............. 2 3 4 5 

2 3 4 5 
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03 : i 
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04 
-------: : : : : : : : : l : : : : : : l : : : : : : : : l :-----------------------------------------------------··------------

05 
-------1 I I I I I I I I I I t I I i I ! I I I 1 I f I I I l-------------------------------------------------------------------------1_1_1_1_1_•:1_1_1_,_,_1_1_1_,_,_,_,_,_,_,_,_1_1_1_1_,----------------------------------·------------------~------------

GENERAL CHEHISTRY 
===============================:=J=: 
DO Oiss Oxygen ... 1 2 3 4 5 : 
--------------' ----------------1-K-: 
GN o-Phos N02- ••• 

Residue SS •••• 
Residue TDS ... 

BOD Tot 5 da~ 
BOO Carb 5 day 

1 2 3 4 5 : GN I : 
I 2 3 4 5 
1 2 3 4 5 
I 2 3 4 5 
1 2 3 4 5 
1 2 3 4 5 
I 2 3 4 5 

-------------------------------:-L-: 
GA t.OD I •••••••••• 1 2 3 4 5 

TDC ........... I 2 3 4 5 
N03+N02, NH3 ; • 1 2 3 4 5 l6A2l 
Y.JEL N, Tot p • I 2 3 4 5 

1 2 3 4 5 • o O o O IO O O • ' • o O o I • 
-----------------:-------------:-N-: 
66 Phenolics •.•... 1.2.3.4.5 : 
---------------- --- .----------- l -N-: 
6B Total CH ••....• 1.2.3.4.5 • • 

Free CN ........ l.2.3.4.5 ' • 
·----------------·-----------:-P-: 

BC Fecal Coli ..... 1.2.3.4.5 ' ' 
Total Coli .... I. 2.3. 4. 5 ' • 

------------------ ·-----------:-0-: 
CA Chi orophyl I .... l.2.3.4.5 : 

ORGANICS 
===============================;=R=: 

@11 Halo:arbons @ 4 5 : 
~11 Aromatic HC~; 4 5 : 

, •, , , , , • , • , , , • , • L .! 4 5 : 
-------------------------------:-s-: 
ON 13 Chiaro HC • 

Pest~ PCB • 1 2 3 4 5 
............... ! 2 3 4 5 

-------------------------------1-r-: 
08 GC/HS Base Neut I 2 l 4 5 : 

............... 12345: 
-------------------------------:-u-: 
OA IB Phenols .... l 2 3 4 5 : 

••••••••••••••• 1 2 .] 4 5 : 
-------------------------------:-V-l 
OG Di I ~ Grease •• 1 1 : 4 5 : 
========---------================-== 

• • • • SPECIAL REQUESTS, • • • 
==================================== 

···············. 1 2 ) 4 5 
. .............. I 2 ' 4 \ 
............... 1 2 4 5 
............... I 2 4 5 

2 - 4 5 . ..... , ........ 
......... I 2 : 4 5 

······ ......... I 2 ' 4 5 

iNOR6HNl C 
::::::::::::::::::::::::::::::::::::::::::::::::: ::::· ;::;:;:::::::::: = 1 =: 
MA Total Metals •••••••••• l 2· J 4 5 

@Diss-Field Filtered •.• (J)J 4 5 
MD Diss-lab Filtered ••••• i 2 ·3 4 S 

Ca Mg Na K ............ @] I 5 :Mt: 
Cd Cr Cu ~i Pb Zn •••• ~·-,) l 4 5 iM2i 

@ca u@ .......... i '2 4 5 :MJ: 
Al@Be Ma Ti V ... , . . l . 3 4 5 : Ml: 
....................... !2345 

,1!9.._- Hercury .......... 1 2 3 4 5 
(f<;_)· AmnlC .••.•.••• @ 4 S 

Se - Seleniu, ••••••••• 1 2 3 4 5 
Sb Antioo·y .•.•••.•• 1 2 3 4 5 
....................... 2 3 4 5 
LOW LEVEL Ag .... : • • .. • 2 3 4 5 

Cd •••••• , •••• " 3 4 5 
Cr Cu Ni Pb •• - 4 5 

.... ' ... " ............ . - 3 4 5 
:MF!: 

·, 
·' 

-----------------------------··---------f.Y-! 
MN :iH, C,rnductanc.!! ....•. , :_] 3 4 5 

Cl, so,, Tola! Alk ···(' 2)3 4 5 
!iCO~- CQ3= . , ..•...• , • 1.).3 ~ 5 
CP+ 5 .... , ...... , . . • . . . :: 3 4 5 
fluori<le .............. 1 c l 4 5 

:ttNl l 
:KN2: 
: t!.N3: 
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Page 2 

upgradient well I are summarized in Attachment C. 

A list of constituents which were measured above the mean background level and above their 

detection limit for the first quarter of 1988 are listed below by well. Due to the low calculated 
mean background values, most of the constituents measured above their detection limits are 

automatically above their mean background value. 

MEASURED 

WELi, NUMBER CONSTITUENT CONCENTRATION 

llA *I, 1-dichloroethane 1.8 ** 
llA arsenic 2.1 ppb 

llA barium 470 ppb 

llB I, 1-dichloroethane 3.5 ppb 

llB arsenic 4.0 pbb 

110 arsenic 6.0 ppb 

12A *selenium 10 ppb 

12B arsenic 8.0 ppb 

13A barium 570 ppb 

13B arsenic 5.5 ppb 

14A 1, 1-dichloroethane 1.2 ppb 

14A arsenic 6.6 ppb 

•• Duplicate sample recorded. Original sample vial broken upon log-in. 

Constituents with an asterisk (*) in front of them were also above the detection limits during the 
fourth quarter 1987 sampling. Analyses of these constituents are statistically compared to 
background in Attachment F, and will be discussed later. The other ten constituent well pairs 
will be resampled three times, with purging between sampling. This sampling will occur 
concurrently with the second quarter sampling, 1988. Data from these samples will be combined 
with the data from this first quarter, 1988, to statistically compare the concentrations to 
background data using the t-test with continuity correction. This statistical test is described in 
Section 6.2 of the Groundwater Quality Assessment Program dated April, 1986, revised July, 

1986. 

If the concentration of a constituent in a well measured during the fourth quarter of 1987 was 
above the mean background concentration, and above the detection limit, then that well was 

20515 - mck/WG303/4(\R1RMON 
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Page2 

WELL NUMBER 

llA 
1 lB 

llD 
12A 

12B 
13B 
14A 

16A 

CONSTITUENT 

1, 1-dichloroethane 
* l, 1-dichloroethane 

*arsenic 
*arsenic 
copper 

selenium 
*arsenic 
*arsenic 

* 1,1-dichloroethane 
*arsenic 
copper 

MEASURED 

CONCENTRATION 

4.1 ppb 
5.3 ppb 
3.7ppb 
4.6ppb 

10.0ppb 
2.9ppb 
9.2ppb 
5.6ppb 
1.2 ppb 
8.4ppb 

30.0 ppb 

Constituents with an asterisk (*) in front of them were also above the detection limits during the 
third quarterly sampling. Analyses of these constituents are statistically compared to 
background in Attachment E, and will be discussed later. The other four constituent well pairs 
will be resarnpled three times, with purging between sampling. This sampling will occur 
concurrently with the first quarter sampling, 1988. Data from these samples will be combined 
with the data from the fourth quarter, 1987, to statistically compare the concentrations to 
background data using the t-test with continuity correction. This statistical test is described in 
Section 6.2 of the Groundwater Quality Assessment Program dated April, 1986, revised July, 
1986. 

If the concentration of a constituent in a well measured during the third quarter of 1987 was 
above the mean background concentration, and above the detection limit, then that well was 
purged and sampled three times during this quarterly sampling. The three resulting samples 
were each analyzed for the specific detected constituent. The results of these analyses along 
with the data from the third quarter are presented in Attachment D. Only the first of the three 
new samples is reported in the overall analytical results in Attachment B. 

Attachment E statistically compares these seven downgradient samples to the background data 
from well 1. The statistical test which was used tests the null hypothesis: 

Ho: The concentration of the constituent in the downgradient well is not greater than 
the concentration in the background, upgradient well. 

versus the alternate hypothesis: 

H1: The concentration of the constituent in the downgradient well is greater than the 
concentration in the background, upgradient well. 

When the statistical test indicates that we can reject Ho wit.Ii a confidence level of 99%, then we . 
accept HJ. (NOTE: This test assumes a normally distributed population.) The decision to 
accept or reject Ho is documented in Attachment E and is summarized below. 

20515 -mck/WG303/4QR1RMON 
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u .1ex Corporation / 
IC .AcMunn 
1ulh Lyon, Michigan 48178 
1-· 437-1715 

STATE OF MICHIGAN 
DEPARTMENT OF NATURAL RESOURCE$ 
Groundwater Quality Division 
15500 Sheldon Road 
Northville, Michigan 48167 

Attn: Mr. Harim Shakir 

Dear Sir, 

January 4, 1988 

This letter will confirm the action taken for the months of July, 1987 
through December, 1987, in compliance with the bi-yearly report of the 
Continuing Recovery of Oil from the ground. 

SUMMARY OF JULY THRU DECEMBER INCIDENT TO DATE DATA 

Total Gallons of Fuel Oil 
Recovered 

10 

Total Gallons of Fuel Oil Recovered 
to December 30, 1987 

289 ,638 

The well monitoring observation is still being conducted on a bi-monthly 
schedule. 

CDS: st 
cc: J.J. Yetso 

W. V. Merchant 
D. F. Comfort 

Sincerely, 
QUANEX CORPORATION 
Michigan eamless Tube Division 

C. D. 
Chief 
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SITE DESCRIPTION /EXECUTIVE SUMMARY 

Site Name and Location 

Quanex Corporation 
400 McMunn 
South Lyon, MI 48178 

County: 
Michigan Code Number: 

DNR District: 
EPA ID Number: 

Oakland 
63-0JN-07E-30AC 
Detroit 
MID082767591 

SAS Score/Screen No.: 06 

The Quanex Corporation site experienced a loss of 420,000 gallons of fuel 
oil in 1974. A field investigation from the Michigan Water Resources 
Commission noted an accumulation of oil in the Yerkes Drain and in 
wetlands at the southwest corner of the site on March 9, 1974. A 
remedial action plan was implemented involving the use of recovery pits, 
an interceptor drain, and recovery booms in the Yerkes Drain. As of 
May 31, 1985, 289,513 gallons of fuel were recovered. The MDNR District 
Office in Northville has records of test results from monitor well 
sampling. City of South Lyon municipal wells are approximately! mile 
from the spill site, but no contamination has been detected. MDNR 
groundwater information indicates that groundwater flow is to the 
south-southwest, directly into the Yerkes Drain. At present, only trace 
levels of fuel are reclaimed in the recovery system. 

Recommendations for EPA 

This site receives a low priority for inspection as petroleum products 
are not.CERCLA regulated hazardous substances. 

Pre-HRS Score: N/A 
Projected HRS Score: N/A 
SI Priority: Low 
Hours Spent: ~I + /.o + + + ---- ---- ~---
1 nit i al & Date.: It c/n ,;c <1-r,,t1 ____ _ __ _ 

= 

Date of Previous Summary: 12/2/85 
Previous Author: N. Rottschafer 

Current Date: 11/10/87 
Author: D. Courtney 

Site Assessment Unit 
Environmental Response Division 
Michigan Dept. of Natural Resources 
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A list of constituents which were measured above the mean background level and above their 
detection limit for the third quarter are listed below by well. Due to the low calculated mean 
background values, any constituent measured above its detection limit is automatically above the 
mean background value. 

IVET,L NUMBER CONSTITUENT DETECTION V.\f!T 

llA l, 1-dichloroethane 9.9 ppb 
llB 1, 1-dichloroethane 6.1 ppb 

arsenic 4.9 ppb 
llD arsenic 5.9 ppb 
12B arsenic 9.4 ppb 
13B arsenic 5.9 ppb 
14A 1, 1-dichloroethane 1.1 ppb 

arsenic 8.6 ppb 

With the exception of well 11.A, which is statistically analyzed in this leuer. all of the ubrw~ 
constituents will be resamp1ed three times viith purging in between. The Tesampling f01 tllc: 
above-mentioned constituents will occur concurrently with the fourth quarter sampling for this 
project which is scheduled for mid-November. Data from these samples will be combined with 
the data from this third quarter to statistically compare the concentrations to background data 
using the t-Test with the continuity correction. This statistical test is described in Section 6.2 of 
the Groundwater Quality Assessment Program. 

The four constituent well pairs that were sampled three times in the third quarter are presented 
in Attachment D. Attachment E statistically compares these four downgradient samples to the 
background data from well l. The statistical test which was used tests the null hypothesis: 

H0 : The concentration of the constituent in the downgradient well is less than pr equal 
to the concentration in the background, upgradient well. 

versus the alternate hypothesis: 

H1: The concentration of the constituent in the downgradient well is greater than the 
concentration in the background, upgradient well. 

When the statistical test indicates that we can reject Ho with a confidence level of 99%, then we 
accept H1. (NOTE: This test assumes a normally distributed population.) The decision to 
accept or reject H0 is documented in Attachment E and is summarized below. 

WEU.NUMBER 

llA 
llA 
llD 
12A 

'20515 · mck/\\'Ci l 99/3QRTICv10N 

PAR,\METER 

1, 1-dichloroethane 
barium 
barium 
barium 

do not reject Ho 
do not reject Ho 
do not reject H0 
do not reject Ho 
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Mr. Dave Slayton 
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quarter are presented in Attachment D. It should be noted that the first of the three new samples 
is the same sample that is presented for the second quarter sampling in Attachment B. 

During the first 1987 quarterly sampling, the distilled water used for decontamination was 
carried to the site in a steel drum. This resulted in the contamination of the distilled water with 
small amounts of cadmium and copper, and may have contaminated the first quarter sample from 
well llD with cadmium. During the second 1987 quarterly sampling, all distilled water was 
transported to the site in plastic containers. None of the measured constituents were detected in 
the field blank collected during this sampling. During the remaining sampling periods, distilled 
water will always be carried to the field in plastic containers. 

A list of constituents which were measured above the mean background level and above their 
detection limit are listed below by well. Due to the low calculated mean background values, any 
constituent measured above its detection limit is automatically above the mean background 
value. 

WELL NUMBER CONSTITUENT DETECTION LIMIT 

llA 1, 1-dichloroethane 3.0 ppb 

barium 0.20ppm 

llB * 1, 1-dichloroethane 2.1 ppb 
*arsenic 2.4 ppb 

llD *arsenic 5.3 ppb 
barium 0.13 ppm 

12A barium 0.18 ppm 

12B *arsenic 9.3 ppm 

13B *arsenic 7.6 ppb 

14A *arsenic 8.7 ppb 

ConstitLJents with an asterisk (*) in front of them were also above the detection limits during the 
first quarterly sampling. Analyses of these constituents are statistically compared to background 
in Attachment E, and will be discussed later. The other four constituent well pairs will be 
resampled three times, with purging between sampling. This sampling will occur concurrently 
with the third quarterly sampling for this project which is scheduled for mid-August. Data from 
these samples will be combined with the data from this quarter to statistically compare the 
concentrations to background data using the t-test with continuity correction. This statistical test 
is described in Section 6.2 of the Groundwater Quality Assessment Program. 

The concentrations of detected constituents (listed above) are very low. 1,1-Dichloroethane was 
not detected above 3 ppb, and the concentrations of arsenic and barium are all five times lower 
than the maximum concentration of constituents for groundwater protection given in 40 CFR 
264.94, Table 1. 
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611 Cascade West Parkway, SE· Grand Rapids. Michigan 49506-2179 • (616) 942-9600 rlAZAROOUS WA~:'. . 

RECEIVED MAY 2 21987 
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WASTE MANAGEME~ff DIV . . If 
EDI E~gineering 8:nv~:!"~~;!:ing' Geology,BiologyandChe~"A .· . 

May 21, 1987 

Mr. Dave Slayton 
Michigan Department of Natural Resources 
Waste Management Division 
PO Box 30028 
Lansing, MI 48909 

QUANEX CORPORATION, MICHIGAN SEAMLESS TUBE DIVISION 
EPA NO. MID082-767-591 
1986 ANNUAL REPORT ~--·-

Dear Dave: 

Due to the extended period of time required to gain approval of the current 
Groundwater Quality Assessment Plan, only the extensive "initial sampling" 
was performed during 1986. This letter summarizes the development of this 
document and summarizes the information gathered during 1986. To place the 
events of 1986 in context, the following discussion begins in the end of 
1985. 

At the end of 1985, the facility referenced above was operating under a 
revised Groundwater Quality Assessment Plan (GQAP) developed by_ Keck 
Consulting Services which was submitted to the EPA on October 25, 1985. In 
Step l of this plan,- monitoring wells l through 4 were sampled and analyzed 
for metals and volatile organics. The results of these analyses were 
submitted to EPA in a letter from Don Comfort, Quanex Corporatibn, dated 
December 18, 1985. Methylene chloride was detected in all four samples, so 
the four wells were resampled on December 23, 1985 (Step 2), and the results 
from these analyses were sent to the EPA in a letter from Mr. Comfort· dated 
January 22, 1986. 

Step i of the October, 1985 GQAP consisted of the installation and testing of 
additional monitoring wells for the parameters detected in Steps 1 and 2. 
This step was designed to help identify the source and extent of any 
groundwater contamination and to further define the hydrogeol ogy beneath the 
site. Since additional monitoring wells had already been installed and a 
more detailed hydrogeologic report had been written for the Part B permit 
application, it was determined that the October, 1985 GQAP would be· revised 
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Mr. Dave Slayton 
May 21, 1987 
Page 2 

to reflect the present situation. In a phone call on January 20, 1986 
between Jim Tolbert, EDI and Margo Dilday, EPA, Ms. Dilday agreed that the 
EPA would review the Quanex hydrogeologic report and would then discuss the 
revisions to the GQAP. On January 22, 1986 a copy of the hydrogeologic 
report on the facility was sent to Ms. Dilday by Mr. Tolbert. 

On February 13, 1986 Joe Baker, EPA, called Mr. Tolbert with the EPA's 
concerns on the revisions to the GQAP. In this phone call, Mr. Tolbert 
indicated that the revised GQAP would be in the mail the week of February 24, 
and on Friday, February 28 the February, 1986 revision of the GQAP was sent 
to Ms. Dilday. 

On March 5, 1986 Mr. Tolbert called Ms. Dilday to confirm the arrival of the 
revised GQAP. On March 28, Mr. Baker called Mr. Tolbert with additional 
changes to be made to the February, 1986 revision of the GQAP. These changes 
were made and the April, 1986 revision of the GQAP was sent to Mr. Baker on 
April 14. 

At the end of May, 1986, Mr. Baker called Mr. Tolbert with additional changes 
which were required, and these revisions were mailed to the EPA on July 31. 
This package contained only the pages affected by the July, 1986 revisions 
which were to be inserted into the April revision of the GQAP. 

This GQAP was approved contingent upon one additional change by William Muno, 
EPA, in a letter to Mr. Comfort, dated September 4, 1986. This change was 
submitted in a letter to Mr. Baker from Mr. Tolbert dated October 10, 1986, 
as a single page to be replaced in the revised April, 1986 GQAP. Theh, the 
initial sampling under this program was performed on October 15 through 17. 

The results from this sampling event were reported in a letter to Mr. Baker 
dated December 4,.1986. These analyses did not detect methylene chloride in 
any of the 20 wells sampled, or in the trip blank. Sine~ methylene chloride 
was not detected in any of these wells, and since methyle~e chloride is a 
common laboratory contaminant due to its use as a common solvent in cleaning 
procedures, its previous results are not attributed to groundwater contamina­
tion. Arsenic and/or 1,1-dichloroethane w·ere detected slightly above back­
ground levels in wells llA, 118, llD, 128, 138, and 14A. To perform the 
required statistical analyses, these wells were resampled in triplicate on 
December 22 and 23, 1986. The chemical and statistical analyses from these 
wells were reported in a letter to Dave Slayton, MDNR from Mr. Tolbert dated 
February 11, 1987. These results from 1986 are summarized in attachments to 
this letter. 

The annual report for a facility where" ... the groundwater is monitored to 
satisfy the requirements of [40 CFR] 265.93(d)(4) [a Groundwater Quality 
Ass~ssment Plan], the owner or operator must ... annually ... submit to 
the.Regional Administrator a report containing the results of his or her 
Groundwater Quality Assessment Program, which includes, but is not limited 
to, the calculated (or measured) rate of migration of hazardous waste 
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Mr. Dave Slayton 
May 21, 1987 
Page 3 

constituents in the groundwater during the reporting period." [40 CFR 
265.94(b)]. The results included in the attachments to this letter contain 
all of the results of the GQAP collected during 1986. This consists of: 1) 
initial sampling results; 2) resampling analytical results; 3) statistical 
evaluation; and 4) evaluation of rate and extent of migration. 

If you have any questions with the inform.ation in_ this letter, do not 
hesitate to call me. 

Sincerely, 

EDI ENGINEERING & SCIENCE 

James N. Tolbert 
Hydrogeologist 

JNT/mck 

Enclosure 

cc: D. Comfort, Quanex Corp. 
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EVALUATION OF RATE AND EXTENT OF MIGRATION 



EXTENT OF MIGRATION 

During the initial sampling on October 17, 1987, it was found t~at 1,1-DCA was present at 

concentrations slightly above background in wells 11A and 119. The volatile organic scans done 

on these initial samples measured 6 ug/L in both of these wells. On December 22, 1986 these 

two wells were each sampled three times, and each of these samples also contained low levels 

of 1,1-DCA (all below 6 ug/L). On March 11 and 12, these wells, along with surrounding wells, 

were sampled again as part of the quarterly monitoring program. Wells 1, 9, 11 A, 119, 11 D, 

12A, 129, 13A, 139, 14A, and 16A were sampled. All wells, except 118, were below the 

detection limit (1 ug/L) for 1, 1-DCA. Well 11 B was found to contain 4 ug/L 1, 1-DCA. 

It should be emphasized that wells 11 D and 16A were both below the detection limit. Well 16A 

is directly down gradient from the impoundments (see Figure 1 and rate of migration section) 

and nearly directly downgradient from well cluster 11. This shows that 1, 1-DCA has not 

migrated from the impoundments to this extent. Likewise, the absence of detectable 1,1-DCA in 

11 D shows that the plume has not migrated downward to that depth. 

In addition, the low concentrations (3 to 6 ug/L) suggest a possible source from contamination 

during well construction. These monitoring wells were installed to monitor for trace metals, and, 

therefore, were not installed using the same cleaning procedures required for low level (single 

digit parts per billion) organics monitoring. 

IN-SITU PERMEABILITIES 

In-situ permeability calculations were done on several wells to determine the hydraulic 

conductivity of the aquifer. The 9ouwer and Rice (1976) method was used to evaluate the data, 

and input parameters are shown on Table 2 along with the permeability values. 

Values of permeability ranged from 0.03 ft/day (1.1 X 10-5 cm/sec) to 26.6 ft/day (9.4 X 10-3 

cm/sec). These data are typical of glacial outwash deposits which range from clayey and silty ' 

sand to gravels. It is possible that higher permeability zones do exist in this aquifer. However, 

these zones, given the nature of this deposit, would not likely continue for great distances. 



RATE OF MIGRATION OF 1.i-DCA 

Water level measurements for several wells near the surface impoundments were measured on 

October 15, 1986 just prior to the initial sampling period (see Table 1). These data show that 

the disturbance in the groundwater flow pattern due to mounding around the impoundments 

occurs only locally. Within approximately 50 feet horizontally and 30 feet vertically the 

groundwater flow has nearly returned to its regional pattern. 

The wells screened between 865 and 885 feet a.s.l. (indicated by the suffix "B" after the well 

number). provide a good indication of horizontal flow away from the impoundments. Figure 1 

shows the head elevation contours and a general flow line passing through well cluster 11 for 

these wells. These data were chosen because there is good control on the horizontal gradient 

and they provide a maximum estimate in that the observed gradient at this level is larger than 

that above this level. 

Groundwater flow down gradient of the impoundments below this level is unobtainable with the 

present well configuration. However, the trends established by head elevations in deeper wells 

near the impoundments (e.g., 11C, 110, 12C, and 13C) suggest there is a regional upward 

movement of groundwater from the deeper zones of the aquifer, and that the downward flow of 

groundwater from the shallow wells (suffix "A"} to the intermediate depth wells (suffix "B") is 

caused by the surface impoundments. This is substantiated by the fact that this downward 

gradient is lower in well clusters 14 and 15 than in well clusters 11 and 16 which are near 

surface waters and more directly downgradient from the impoundments. 

Therefore, these data suggest that any potential downward migration of contaminants will be 

limited by a groundwater flow direction reversal, and that contaminant migration downward will 

decrease moving away from the impoundments. These data also support the selection of the 

intermediate depth wells (suffix "8") as good indicators of a maximum horizontal migration. 

From Figure 1. the flow from the impoundments is generally to the west. South of the 

impoundments the direction shifts to the northwest. The gradient along the indicated flow line is 

1.67 X 10-3. 

In-situ permeability tests were performed on several wells to determine the horizontai hydraulic 

conductivity of the aquifer (see above section on in-situ tests). These include wells 1; 5, 118, 

11C, 12A, 128, 13A, 138, 13C, 14A, 15A, 158, 16A, and 168. Well 128 recorded the highest 



·hydraulic conductivity at 26.6 ft/day (9.4 X 10-3 cm/sec). This value is nearly an order of 

magnitude higher than any measured permeability downgradient from the impoundments. It 

should be noted that well 11 A was untestable due to the oscillation of water level in the well 

during the test. At this time the relationship between these oscillations and formation 

permeability is unknown. It is possible that the oscillations are caused by high permeabilities. 

If we accept the hydraulic conductivity measured at 11 B (0.09 ft/day or 3.2 X 1 o-5 cm/sec) as 

representative of formation permeability away from the impoundments, we can calculate the 

groundwater velocity. 

Using the relationship that: 

where: 

V= ki 
n 

v = average linear velocity of the groundwater 

k = hydraulic conductivity 

n = formation porosity 

i = gradient 

we can, by assuming a porosity of 35% (n = 0.35), calculate the groundwater velocity. In this 

case, the expected flow away from the impoundments is 4.3 X 10-4 ft/day (1.56 X 1 o-7 cm/sec). 

However, this aquifer is typical of outwash deposits and is subject to changes in lilhologies over 

short distances. Areas of both high and low hydraulic conductivities are observed. Well 11 B is 

likely screened in an unusually low permeability zone. Flow within such an aquifer will 

concentrate in the high permeability zones. Therefore, in order to produce a conservative 

estimate of groundwater velocity (i.e., maximum likely velocity) away from the impoundments it 

is logical to pick the maximum measured permeability or one slightly higher. Consequently, in 

order to estimate the horizontal flow, a hydraulic conductivity of 2.83 fl/day (1 X 10-2 cm/sec) is 

assumed. Using the relationship outlined above, we find a maximum expected groundwater 

velocity of 0.1i!Vday (4.8 X 10-5 cm/sec). This estimate is also conservative in that it does not 

take into account natural attenuation by the soils or dispersion. 

If we assume a vertical hydraulic conductivity at one-tenth the maximum horizontal (i.e., 2.83 

ft/day or 1 X 1 Q-3 cm/sec), we can also estimate the downward velocity. At well cluster 11 we 

observed a vertical gradient of 5.09 X 10-2 between wells 11A and 11C. This suggests an 

average flow velocity between them of 0.412 fl/day (1.45 X 10-4 cm/sec). However, the flow 



between 11C and 11 D is upward with a relatively large gradient (8.72 X 10-2) suggesting a 

···. direction reveral between wells 11 Band 11 C (I.e., between 859 and 885 feet a.s.l.). This would 

limit any potential downward migration of groundwater and contaminants. 
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HICHIGA;.', DEPARTHENT OF NATURAL RESOURCES 
SURFACE WATER QUALITY DIVISION 

SEPTEHBER 25, 1986 

STAFF REPORT 

AQUATIC TOXICITY ASSESSMENT OF EFFLUENT FROH 
QUANEX CORPORATION; MICHIGAN SEAMLESS TUBE DIVISION 

SOUTH LYON, HICHIG&~ 
FEBRUARY 26-28, 1986 

MI 0001902 

As part of a routine compliance inspect-ion survey, the Michigan Depart­
ment of Natural Resources, Great Lakes and Environmental Assessment 
Section conducted an in-lab, Daphnia malslla acute toxicity test on a 24 
hour composite sample of Quanex Corporation, Michigan Seamless Tube 

..D.iv..i..s..i.o.D . ...ef fl 11 eot .. .(.D11.t:..f.all ..DDl~ ... __ . .Th..e ...ac.ute . tovi city~ wa.s. condu.cted 
during t.ru, pe.riDd of .February 26-28, 1986. The _prill>axy obje<:tives of the 
-study wer,a t:o a<a....-ss th;o "1l<:ute t:mdcity · of tbe -effluent to ~- ma!?;TIB-; and 
to evaluate whether additional acute toxicity tests should be performed 
at the site in the iremediate future. 

SUHHARY AND RECO}illENDATIONS 

1. Effluent from outfall 630062 (001) was not acutely toxic to the 
invertebrate~- magna. 

2. Effluent from outfall 001 is not considered a priority candidate for 
additional acute toxicity testing in FY 1986. 

FACILITY DESCRIPTION 

The Michigan Seamless Tube Company manufactures seamless steel tuo1ng. 
Steel rods are used to make the seamless tubes by heating, displacing, 
cooling, pickling, cold drawing, annealing, and cleaning in alkali baths. 
The company's water usage is for boiler feed water, pickle house opera­
tions, noncontact cooling water make up (recycled in cooling towers), and 
contact cooling waters. All wastewater streams are combined and treated 
by a central station utilizing the slack quick lime process, the lime is 
used as a flocculent and a neutralization agent. The waste is then 
aerated and pumped to two series stabilization lagoons, where solids are 
allowed to settle before final discharge from outfall 001, via Yerkes 
drain to Limek.iln Lake. 

METHODS 

On February 24-25, 1986, MDNR-Compliance Section #2 personnel conducted a 
routine compliance inspection survey at the Quanex Corporation, Michigan 



•/ 

Seamless Tube Division located in South Lyon, Michigan. A 24-hour 
composite sample of final effluent was collected from outfall 630062 
(outfall 001). The sample was cooled to 4°C and transported to Lansing 
for aquatic toxicity testing and analytical chemical characterization. 
Sample preservation techniques and organic scan parameter listing for the 
analytical samples are given in Appendices A and B. 

During the period of February 26-28, 1986, a 48-hour D. magna static 
toxicity test was conducted on the 24-hour composite Sam.pl~ of Michigan 
Seamless Tube Division's outfall 001 effluent in the MDNR-Toxicity 
Evaluation Laboratory. Testing was performed according to the procedures 
described in ASTH D 4229; Standard Practice for Conducting Static Acute 
Toxicitv Tests on Wastewater with Danhnia. The effluent samnle an-d~~ 
aerated·, activated carbon filtered L~nsing city water (dilue;,t) were used 
to prepare nominal test concentrations of 100, 60, 36, 22, 13, and O 
(control) percent effluent. Four replicate 250 ml glass beakers, each 
containing 150 ml of test solution were prepared for each concentration 
and control. Beakers containing various test solutions, but without 
daphnids, were analyzed for selected physical and chemical parameters 
,'.itlss<il:ve'li-··m:yg-en, eondm:ti:vi.ty, -.,R~ cerrperat1rr-e ;- alkalirrity, harimess) 
a:t: the. h;,ginniDg ami eDd .of the ;,xpos=e -period. 

!2_. ma~na neonates, 12+12 hours old, were used as test organisms. These 
daphnids were obtained from HDNR cultures and were fed algae prior to 
testing. Five daphnids we~e randomly selected and placed in each test 
chamber. The daphnids were observed after 24 and 48 hours of exposure to 
determine the number immobilized in each beaker. Immobilization, defined 
as the inability to swim for 5 seconds when sti1'1Ulated, was used as the 
test end point. 

RESULTS AND DISCUSSION 

Acute toxicity data generated during the period of February 26-28, 1986, 
indicate that the Michigan Seamless Tube Division's effluent from 
outfall 001 appeared to exhibit a low l_evel of acute toxicity to the 
invertebrate !:!_: magna (Table 1). Immobilization of 10% of the daphnids 
in 100% effluent concentration constituted the only evidence of acute 
toxicity observed. This level of acute toxicity is well within the 
requirements of Rule 82 of the Michigan Water Quality Standards. 

Test chamber water chemistry and physical data generated during the acute 
toxicity test are shown in Table 2. Water quality parameters in the test 
solutions did not change substantially during the exposure period and 
remained within their respective acceptable ranges for toxicity testing. 

Wastewater characterization data generated for the composite sample of 
Michigan Seamless Tube Division's effluent (outfall 001) are presented in 
Table 3. The D. magna acute toxicity test results are consistent with 
the effluent sample's predicted acute toxicity based on a chemical 
specific analysis of the wastewater characterization data available. 



Acute toxicity data generated in this study with D. ma~na suggest that 
Michigan Seamless Tube Division 1 s outfall 00_1 effluent is satisfying the 
aquatic toxicity-related requirements of Rule 82 of the Michigan Water 
Quality Standards. Consequently, additional acute toxicity assessment 
studies are not recommended for this discharge during FY 1986 or 1987. 

Report by: Scott Cornelius, Aquatic Biologist 
Great Lakes and Environmental Assess­
ment Section 

Sample collection by: John Ecklund, Water Quality Technician 
Aquatic toxicity testing by: Scott Cornelius, Aquatic Biologist 

! 



Table 1. Percent immobilization of Da?hnia ma~na exposed to select 
concentrations of Michigan Seamless Tube Division's outfall 001 
effluent during the period of February 26-28, 1986. 

Percent Immobilization/Exnosed Period 

Percent 24 48 
Effluent Hours Hours 

Control* 0 0 
13 0 0 
22 0 0 
36 0 0 
60 0 0 

100 0 10 

*Control was carbon-filtered Lansing city water. 

Table 2. Chemical and physical analyses of control and selected effluent 
concentrations during the static, acute Daphnia ma~na toxicity 
test ~onducted on Michigan Seamless Tube Division's outfall 001 
effluent during the period of February 26-28, 1986. 

Parameter 

Dissolved oxygen (mg/1) 
pH (S.U.) 
Temperature (°C) 
Conductivity (umhos) 
Alkalinity (mg/1) 
Hardness (mg/1) 

BEGIN 02/26/86 

Control 

8.7 
7.6 

20.0 
362.8 

40 
100 

36% 

8.6 
7.8 

20.0 
691.8 

92 
270 

100% 

9.9 
7.7 

20.5 
118. 9 
196 
580 

E!ID: 02/28/86 

Control 

8.8 
7.6 

21. 0 
378.8 

48 
116 

36% 

8.9 
8.0 

20.5 
765.3 

74 
316 

100% 

8.8 
8.2 

20.5 
130.5 
216 
640 



Table 3. Chemical analyses of composite and grab samples of 
Quanex Corporation - Michigan Seamless Tube 
Division -- Outfall 001 effluent during the period 
of May 19-20, 1986 

Composi-te Grab Grab Grab 

' 
Date: 02/24/86- 02/24/86 02/24/86 02/25/86 

02/25-36 

Parameter Time: 1020-:.010 1040 1450 1020 

Total organic carbon 3.08 2.98 3.33 2.75 
BOD 5 - total 4.0 3.8 3.8 
BOD 5 - carbonaceous 4.1 3.0 
Suspended solids 15 7.0 <4 <4 
.Ni±..rate/.ni t.rj_±..e _.3_3 ,L2 .!L.D 4.2 

.nitrogen 
Ammonia nitrogen 0.01 0 .-01 0. 01 <0.01 
Kjeldahl nitrogen 0.86 0.69 0.79 0.59 
T. phosphorus 0.148 0.119 0.120 0.155 
Oil and grease <2.0 <2.0 
Cadmium (ug/1) 0.2 <0.2 <0.2 <0. 2 
Chromium (ug/1) <50 <50 <50 <50 
Copper (ug/1) <20 <20 <20 <20 
Iron (mg/1) 1430 490 470 845 
Mercury (ug/1) <0.5 <0.5 <0.5 <0.5 
Sulfate 402 
Nickel (ug/1) <50 <50 <50 <50 
Lead (ug/1) <50 <50 <50 <50 
Zinc (ug/1) 340 380 370 410 
Chloride 40.6 

All values are mg/1 unless otherwise indicated. 
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ianr,x Corporation ~~uanex Michigan Seamless 
Tube Division chigan Seamless Tube Division 

O _lcMunn 
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July 25, 1986 W[gm~owmm 
Mr. Joe Baker 
USEPA Region 5 
Mail Code 5HE-12 

. ,:, 0 198(f' 

Ii' il.S IPA. Mi:lliil V 
~T~ Ml.Ni&(MfNI CMSIO/i 

I.ST[ [/(f!l!ic{MUif BRAl!f.F 
230 South Dearborn St. 
Chicago, Illinois 60604 

Re: Quanex - 1974 Oil Spill 
EPA ID: HID-082-767-591 · 

Dear Mr, Baker: 

Enclosed please find the following infor~atlon which you requested from Jim 
Tolbert of E,D,I, Engineering and Science pertaining to the 1974 oLI spill at 
Quanex which we discussed briefly this morning. 

I. Location and Extent of Oil Spill 

2. 

Quanex Drawing FP-OOO-A-012 - dated 3/27/74 

This drawing was made the week following the detection of the oil 
spill, The X's on the lower right hand section indicate where oil 
was found in excavations at the site. Oil was found an the south 
side of our plant from column line 10 through 31, or for a length of 

· 420 feet. 

Braund water monitor well tt B was installed in 1985 in line with 
column 43 and Is shown as a red dot on this drawing, 

Volume of Oil Spill and Date Discover eel -

Letter from u.w. Sto 11 and Associates - dated 6/10/74 - 3 pages 

This letter summarized discussions of the then proposed oil 
interceptor system and the results of soil borings. It mentions the 
discovery date of March 21, 1974 and estimates the volume of oil 
spilled at 200,000 to 300,000 gallons. 

3. Approximate Composition of Oil Spilled 

.Memo from D,A, Nebrlg - dated 8/28/74 - 2 pages 
Letter for MDNR dated 8/27/74 - i page 

Testing by the HDNR confirmed a match between oil discovered in the 
surface water west of our plant and oil sampled from under our 
plant. The oil was a high distillate grade of fuel oil equivalent 
to commercial grade fi!, 12, or 13. 
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L, 

USEPA - Mr. Joe Rakor 
July 25, 1986 

4. Detailed Soil Investigation 

Report from Halpaert, Neyer, ~ Associates - dated 10/23/74 
6 pages, 5 plates, 13 figures 

Details soil and groundwater investigation undertaken in conjunction 
with the oil interceptor installation, 

5. Current Status 

6. 

Letter to H, Shakir of the MDNR - dated 6/25/86 

We are presently collecting 5 to 6 gallons of oil per month from the 
interceptor and reporting semi-annually to the Michigan Department 
of Natural Resources, Total oil recovered to date is 289 1 593 
gallons. 

Ground Water Monitoring Data 

MW-8 VOS I ab report - dated 11/11/85 - I page 
MW-8 VOS lab report - dated 3/02/86 - 1 page 
MW-8 VOS lab report - dated 6/27/86 - I page 

Volatile organic scans of groundwater samples dawn gradient of the 
oil spill area shaw low levels of 1,1 - Dichloroethane and trans 
-1 1 2 - Dichloroethene. Hethylene chloride was not detected in any 
samples. 

I Believe the information enclosed should be sufficient for your evaluation of 
the oil spill area, However, should you have any questions, please call me at 
313-437-8117. 

Sincerely, 

Quanex Corporation 
Michigan Seamless Tube Division 

c.=.=,,,_,_.CfJ r---= -~ 
Donald F. Comfor~ 
Engineering Manager 

cc: C. D, Simpson 
D, L. Slayton - Michigan DNR 
J, Tolbert - EDI Engineering and Science 

2 
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TABLE 1 
PARAMETERS CHARACTERIZING 

THE SUITABILITY OF THE GROUNDWATER AS A DRINKING WATER SUPPLY 

Units 12-23-83 3-14-84 6-20-84 9-27-84 
Monitoring Wel 1 1 
Arsenic (mg/1) <0.001 <0.01 0.001 ND(0.001) · 
Barium ( mg/ 1 ) 0. 19 (0.2 ND(2) 0.27 
Cadmium ( mg/ 1 ) ND(0.003) ND(0.003) ND(0.003) ND(0.003) 
Chromium (mg/ l ) ND(0.005) 0.005 ND(0.01) ND(0.003) 
Fluoride ( mg/ 1 ) 0.1 0.1 0.2 0.1 
Lead ( mg/ 1 ) <0.01 0.01 0.02 <0.01 
Mercury ( mg/ 1 ) ND(0.0002) ND(0.0002) <0.0002 <0.0002 
Nitrate, as N ( mg/ 1 ) ND(0.01) ND(0.01) ND(0.01) ND(0.01) 
Selenium (mg/1) (0.01 <0.001 ND(0.01) <0.01 
Silver ( mg/ l ) ND(0.003) 0.006 0.004 0.008 
Endrin ( u g/ l ) ND(0.1) ND(0.10) ND(0.10) ND(0.10) 
Lindane ( ug/1) ND(0.1) ND(0.10) ND(0.10) ND(0.10) 
Methoxychlor (ug/1) ND(0.5) ND(0.50) ND(0.50) ND(0.50) 
Toxaphene (ug/1) ND(l.O) ND(l.O) ND(l.O) ND(l.O) 
2,4-D (ug/1) ND(20) ND(0.50) ND(0.10) ND(0.10) 
2,4,5-TP Silvex (ug/1) ND(0.2) ND(0.10) ND(0.05) ND(0.10) 
Radium (pCi/1) ND(3) <3 <3 <3 
Gross Alpha (pCi/1) 9 <5 (5 5 
Gross Beta (pCi/1) ND(8) <8 (8 18 
Coliform Bacteria (/100 ml) ND(2) ND(2) ND( 2) ND(2) 

Monitoring Well 2 
Arsenic ( mg/1 ) 0.014 <0.01 0.021 0.016 
Bari um (mg/1) 0.11 <0.2 ND(2) 0.14 
Cadmium ( mg/ 1 ) ND(0.003) 0.003 <0.003 (0.003 
Chromium ( mg/ 1 ) 0.005 0.013 ND(0.01) <0.001 
Fluoride ( mg/ l ) 0.2 0.2 0.1 0.20 
Lead ( mg/ l ) 0.05 0.05 0.04 0.06 
Mercury (mg/1) ND(0.0002) <0.0002 <O. 0002 ~0.0002 
Nitrate, as N ( mg/ 1 ) ND(0.01) 0.03 ND(0.01) 0.37 
Selenium ( mg/1 ) (0.01 (0.001 ND(0.01) 0.017 
Silver (mg/1) ND(0.003) 0.005 ND(0.003) <0.003 
Endrin ( ug/1) ND(O.l) ND(0.10) ND(0.10) ND(0.10) 
Lindane (ug/1) ND(O.l) ND(0.10) ND(0.10) ND(0.10) 
Methoxychlor (ug/1) ND(0.5) ND(0.50) ND(0.50) ND(0.50) 
Toxaphene ( ug/1) ND(l.O) ND(l.O) ND(l.O) ND(l.O) 
2,4-D ( u g/ 1 ) ND(20). ND(0.50) ND(D:10) ND(0.10) 
2,4,5-TP Silvex ( ug/1) ND(0.2) ND(.0.10) ND(0.05) ND(0.10) 
Radium (pCi/1) ND(3) 4 <3 <3 
Gross Alpha (pCi/1) ND(5) 8 (5 ND(5) 
Gross Beta (pCi/1) ND(S) 26 (8 15 
Coliform Bacteria (/100 ml) ND(2) ND( 2) ND(2) ND(2) 

hsl 5 20515 
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TABLE 1 

PARAMETERS CHARACTERIZING 
THE SUITABILITY OF THE GROUNDWATER AS A DRINKING WATER SUPPLY 

Monitoring Well 3 

Arsenic 
Barium 
Cadmium 
Chromium 
Fluoride 
Lead 
Mercury 
Nitrate, as N 
Selenium 
Silver 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2, 4-D 
2,4,5-TP Silvex 
Radium 
Gross Alpha 
Gross Beta 
Coliform Bacteria 

Monitoring Well 4 

Arsenic 
Barium 
Cadmium 
Chromium 
Fluoride 
Lead 
Mercury 
Nitrate, as N 
Selenium 
Silver 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2,4,5-TP Silvex 
Radium 
Gross Alpha 
Gross Beta 
Coliform Bacteria 

Units 

(mg/1) 
(mg/1) 
( mg/ l ) 
( mg/ 1 ) 
(mg/1) 
( mg/ 1 ) 
{mg/1) 
( mg I l ) 
( mg I l ) 
( mg I 1 ) 
{ug/1) 
( ug/1) 
(ug/1) 
( u g/ 1 ) 
( u g/ 1 ) 
{ug/1) 
(pCi/1 
(pCi/1) 
{pCi/1 

(/100 ml) 

{mg/1 ) 
(mg/1 ) 
(mg/1) 
( mg/ 1 ) 
( mg/1 ) 
( mg/ 1 ) 
( mg I l ) 
( mg/ l ) 
( mg/ l ) 
( mg/ l ) 
{ug/1) 
( u g/ 1 ) 
( LI g/ l ) 
(ug/1) 
(ug/1) 
(ug/1) 
(pCi/1) 
(pCi/1) 
(pCi/1) 

(/100 ml) 

(Continued) 

12-23-83 

0.013 
0.15 

ND(0.003) 
0.005 
0.3 

0.03 
ND(0.0002) 

0.44 
<0.01 

ND(0.003) 
ND(O.l) 
ND(O.l) 
ND(0.5) 
ND(l.O) 
ND(20) 
ND(0.2) 

3 
8 

ND(8) 
ND(2) 

ND(D.001) 
0.22 

ND(0.003) 
<0.005 

0.1 
0.02 

ND(0.0002) 
ND(0.01) 

<0.01 
ND(0.003) 
ND{O.l) 
ND(O.l) 
ND(D.5) 
ND(l.O) 
ND(20) 

ND(0.20) 
ND(3) 
ND{5) 
ND(8) 
ND(2) 

3-14-84 

<0.01 
<0.2 

ND(0.003) 
0.006 
0.3 

<0.01 
<0.0002 

ND(0.01) 
<0.001 
0.005 

ND(O.l) 
ND{0.10) 
ND(0.5) 
ND(l.O) 
ND(0.5) 
ND(O. l) 

<3 
6 

11 
ND(2) 

<0.01 
<O. 2 

<0.003 
0.010 
0.2 

<0.01 
<0.0002 
ND(O. l) 
<0.01 
0.013 

ND(0.1) 
ND(0.1) 
ND(0.5) 
ND(l.O) 
ND(0.5) 
ND(O.l) 

8 
7 

19 
ND(2) 

6-20-84 

0.007 
ND(2) 

ND(0.003) 
<0.01 
0.3, 

<0.01 
<0.0002 

ND(0.01) 
ND(0.01) 
<0.003 
ND(0.1) 
ND(0.1) 
ND(0.5) 
ND(0.1) 
ND(O.l) 

ND(0.05) 
<3 
<5 
<8 

ND(2) 

0. 001 
ND(2) 

ND(0.003) 
ND(0.01) 

0.20 
(0.01 

(0.0002 
ND(0.01) 
ND(0.01 
0.004 

ND(0.10) 
ND(0.10) 
ND(0.50) 
ND(l.O) 

ND(0.10) 
ND(0.05) 

(3 
(5 
<8 

ND{2) 

9-27-84 

0.006 
0.23 

ND(0.003) 
(0.001 

0.4 
ND(0.01) 
(0.0002 

ND{0.01) 
0.01 
0.005 

ND(O.l) 
ND(0.1) 
ND(0.5) 
ND(l.O) 
ND(O.l) 
ND(0.1) 

<3 
9 

16 
ND(2) 

0.001 
<0.2 

ND(0.003) 
ND(D.005) 

0.2 
ND(0.01) 
(0.0002 

ND(0.01) 
<0.01 
0.012 

ND(0.10) 
ND(0.10) 
ND(0.50) 
ND(l.O) 

ND(0.10) 
ND(0.10) 

<3 
ND(5) 

9 
ND(2) 

~D( ) Not detectable at the detection 1 imit enclosed by the parentheses. 

< Positive result at an unquantifiable concentration below indicated level. 
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TABLE 6 
ASSESSMENT MONITORING STEP ONE: 9-24-85 

Units 1 2 3 4 --

Sodium mg/1 61 48 62 62 
Chloride mg/1 38 40 36 56 
Sulfate mg/l 46 68 380 31 
Bicarbonate mg/1 100 470 210 480 
Carbonate • mg/l ND(l) ND( 1) ND(l) ND( 1) 
Iron (total) mg/1 3.3 8.3 1. 9 0.29 
Manganese (total) mg/l 0.92 1. 5 0.64 2.1 
Phenols ug/1 7 4 8 4 
Fluoride (total) mg/l 0.3 0.4 0.5 0.3 
Arsenic (total) ug/ l <l 13 3 <10 
Barium (total) mg/1 0.84 0.35 0.42 1. 0 
Cadmium (total) mg/1 <0.01 <0.01 <0.01 <0.01 
Chromium (total) mg/1 <0.02 0.04 <0.02 <0.02 
Lead (total) mg/l ND(0.05) <0.05 <0.05 ND(0.05) 
Mercury ug/l ND(0.2) .<O.Z ND(0.2) <O.Z 
Selenium (total) ug/l <l ND(l) <l <10 
Silver (total) mg/l <0.02 <0.02 <0.02 <0.02 
Benzene ug/l ND(l) ND(l) ND(l) ND(l) 
Bromodichloromethane ug/1 ND(l) ND( 1) ND(l) ND(l) 
Bromoform ug/l ND ( 1) ND(l) ND(l) ND ( 1) 
Bromomethane ug/l ND(l) ND(l) ND(l) ND(l) 
Carbon Tetrachloride ug/1 ND( 1) ND(l) ND(l) ND(l) 
Chlorobenzene ug/l ND(l) ND(l) ND(l) ND(l) 
Chloroethane ug/l ND(l) ND(l) ND(l) ND(l) 
Chloroethylvinylether, 2 ug/l ND(l) ND( 1) ND(l) ND(l) 
Chloroform ug/l ND(l) ND(l) ND( 1) ND(l) 
Chloromethane ug/1 ND(l) ND( 1) · ND(l) ND(l) 
cis-1,3-Dichloropropene ug/1 ND(l) ND(l) ND(l) ND(l) 
Dibromochloromethane ug/1 ND(l) ND(l) ND(l) ND(l) 
1,1-Dichloroethane ug/1 ND(l) ND(l) ND(l) ND(l) 
1,2-Dichloroethane ug/1 ND(l) ND(l) ND(l) ND(l) 

hsl 21 20515 



TABLE 6 
ASSESSMENT MONITORING STEP ONE: 9-24-85 

(Continued) 

Units 1 2 3 4 

1,1-Dichloroethene ug/1 ND(l) ND(l) ND(l) ND(l) 
1,2-Dichloropropane ug/1 ND(l) ND(l) ND(l) ND(l) 
Ethyl benzene ug/1 ND(l) ND(l) ND(l) ND(l) 
Methylene Chloride ug/1 20 21 14 11 

1,1,2,2-Tetrachloroethane ug/1 ND(l) ND(l) ND(l) ND(l) 
Tetrachloroethene ug/1 ND(l) ND(l) ND(l) ND(l) 
Toluene ug/1 ND(l) ND(l) ND(l) ND(l) 
Trans-1,3-Dichloropropene ug/1 ND(l) ND(l) ND(l) ND(l) 
Trans-1,2-Dichloroethylene ug/1 ND(l) ND(l) ND(l) ND(l) 
1,1,1-Trichloroethane ug/1 ND(l) ND(l) NO(l) ND(l) 
1,1,2-Trichloroethane ug/1 ND(l) ND(l) ND(l) ND(l) 
Trichloroethene ug/1 ND(l) ND(l) ND(l) ND(l) 
Trichlorofluoromethane ug/1 ND(l) ND(l) ND(l) ND(l) 
Vinyl Chloride LI g / l ND(l) ND(l) ND(l) ND ( 1) 

ND( ) Not detectable at detectiun limit enclosed by parentheses. 
< Positive result at an unquantifiable concentration below jndicated level. 

hsl 22 20515 



TABLE 10 

CHEMICAL ANALYSIS OF 10-23-85 GROUNDWATER SAMPLES 

Units Blank Sl 52 1 2 3 9 llA -- --
Arsenic, total ug/1 <2.0 <2.0 (2.0 4.4 4.5 <2.0 <2.0 2.8 
Chromium, total mg/1 <0.01 <0.01 <0.01 <0.01 <0.01 <D.01 <D.01 <0.01 
Copper, total mg/1 <O. 01 <0.01 <D.01 <0.01 <0.01 <0.01 <D.01 <D.01 
Lead, total mg/1 <0.02 <0.02 <0.02 <D.02 (0.02 (0.02 <0.02 <0.02 
Silver, total mg/1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Selenium, total ug/1 <2.0 (2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
Barium, total mg/1 <D.50 (0.50 <0.50 1.04 <O. 50 <0.50 0.57 <0.50 
Cadmium, total mg/1 <O. 01 <D.01 <0.01 <0.01 <0.01 <0.01 <0.01 (0.01 
Calcium mg/1 <1. 0 31 30 46 56 46 39 38 
Bromide mg/1 0 .11 0.90 0.96 2.2 4.5 0.96 0.80 0.58 
Chloride mg/1 1. 6 35 34 29 39 36 36 35 
pH s. u. 8.40 9.19 8.87 7.51 8.61 7.28 7.42 8. 24 

Units 118 llC 110 12A 128 12C 13A 138 --
Arsenic, total ug/1 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
Chromium, total mg/1 <O. 01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Copper, total rng/1 <0.01 <0.01 <0.01 0.01 <0.01 (0.01 <0.01 <0.01 
Lead, total mg/1 <O. 02 <0.02 <0.02 <0.02 <0.02 (0.02 <0.02 <0.02 
Silver, total mg/1 <O .01 <0.01 <0.01 <0.01 (0. 01 <0.01 <0.01 <0.01 
Selenium, total ug/1 <2.0 (2.0 <2.0 <2 .0 (2.0 (2.0 <2.0 <2.0 
Barium, total mg/1 0.80 (0.50 0.55 <0.50 0.53 0.50 1.1 0.85 
Cadmium, total mg/1 <0.01 (0.01 (0.01 <0.01 (0.01 <0.01 <0.01 <0.01 
Calcium mg/ l 61 58 58 44 48 46 50 54 
Bromide mg/1 0.62 0.54 0.54 0.43 0.96 0.43 1. 4 0.66 
Chloride mg/1 37 39 45 36 78 31 35 50 
pH s.u. 7.64 7.87 7.81 8.15 7.89 8.25 7.30 7.01 

Units 13C 14A 148 15A 158 16A 168 -- -- --
Arsenic, total ug/1 2.2 <2.0 <2.0 (2.0 <2.0 <2.0 2.3 
Chromium, total mg/ l <0.01 (0.01 (0.01 (0.01 <0.01 <0.01 (0.01 
Copper, total mg/1 0.01 (0.01 <0.01 <0.01 (0.01 0.03 <0.01 
Lead, total mg/1 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 (0.02 
Silver, total mg/1 <0.01 0.01 (0.01 <0.01 <0.01 <0.01 <0.01 
Selenium, total ug/1 <2.0 (2.0 <2.0 <2.0 (2.0 (2.0 (2.0 
Barium, total mg/1 <0.50 0.80 1.1 <0.50 <0.50 (0. 50 <0.50 
Cadmium, total mg/1 <0.01 (0.01 (0.01 <0.01 <0.01 (0.01 <0.01 
Calcium mg/1 46 71 61 40 42 41 35 
Bromide mg/1 0.38 1. 5 0.62 0.29 0.59 0.54 0 .43 · 
Chloride mg/1 25 97 36 20 36 35 36 
pH s.u. 7.50 6.86 6.67 7.70 7.49 7.17 7.40 

-------------
• 

< Not detected at the indicated detection limit. 
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PARAMETER 
(UNIT) 

Chloride (mR/1) 

Iron (mg/1) 

' Manganese (mg/1) 

Phenols (ug/1) 

Sodium (mg/l) 

Sulfate (mg/1) 

PARAMETER 
. (UNIT) 

Chloride (mg/1) 

Iron (mg/1) 
. 

H.anganese (mg/1) 

Phenols (ug/1) 

Sodium (mg/1) 

Sulfate (mg/1) 

Q = Quarter 

PARAMETERS ESTABLISHING GROUND-WATER QUALITY 

Upgra<llent 
WELL I 1 Downgradient 

()1 02 03 

54 46 40 

4.1 4.5 5.9 

0.65 0.82 0. 7 4 

9 4 8 

44 47 41 

760 870 1000 

Upgradient 
WELL I 3 Do'-'Tigradient --

Ol 02 03 

39 43 47 

fi. 5 3.3 3.8 

0.57 0.58 0. 58 

ND(4) 4 s 

62 56 hl 

220 280 300 

Ql = December 22-23, 1984 
Q2 = March 13-14, 1984 
Q3 = June 20, 1984 
Q3 = September 27, 1984 

x 

04 

50 

3.8 

0.66 

ND(4) 

40 

950 

x 

04 

44 

6.9 

0.58 

Nn(al 

5.n 

320 

llpr,railient 
WELL P 2 OownRradlent x --

[)l 02 03 04 COMMENTS 

34 39 42 41 

4.2 8,6 16 20 

1.0 1.6 1. 9 1.3 

14 ND ( 4) 7 ND(4) 

45 50 43 4.7 

120 140 160 150 

Upgrndient 
WELL I 4 Downgradient x --

01 ()2 03 ()4 COKHEtITS 

45 44 55 46 

0.89 3.2 0.28 1. 2 
' 

1.8 1.8 2.3 1.13 

NOl4) NDl4) ND(4) NOl4) 

Sil co 55 5.4 

1800 2200 2800 2800 

ND= not detectab1e at the detection 1imit 
enc1osed by parantheses. 

ENVIRONMENTAL RESEARCH GROUP. !NC. 



!:YI, ldt=IIL ":, MIG vu2 7v, J91 
~ 

DRINKING ,JATER SU!TAG!LITY PARAMETERS 

Upgradient x D01.in11radient: llp~radient Downgradient x 

' Well I 1 Well I 2 

PARAHETER (UNIT) Quarter l Quarter 2 ()uarter 3 Ouart:"1'. 4 Quarter l Ouarter 2 Ouarter 3 Ouarter 4 r.oHMENTS 
Arsenic (m~/1) < 0. 001 < 0.01 0.001 ND 0.001 0.014 <0.01 0.021 9.016 
Barium rng/1) 0. 19 <O. 2 NO 2\ 0.27 0. ll <0.2 110 2) 0.14 
Cadmium mg 1) NO 0.003) ND . 003 l ND - .003\ NDID.003 ND( .003 0.003 <0.003 <0.003 

romium 1) NO .005) 0.013 mg 0.005 NO . 01 \ NO Q.003\ U.UU:i ND .01) <0.001 - Huoride m~, 1) 0.1 0.1 0.2 0.1 0.2 0 2 0. 1 U.iU 
Lead (mg/1) <0.01 0.01 0.02 <0.01 0.05 0.05 U.04 U.U6 
Hercury mg/ 1) ND( .0002) ND 0.0002 <0.0002 <0.000? ND . 00021 <n nnn? <0.0002 <0.0002 

.Nitrate, as N (rng/1) NO • 01) ND ( . 01 NDI0.01) N0(0.01) NO .01) 0.03 ND 0.0ll 0.37 
Selenium (rng/1) <0.01 < 0. 001 NO 0.01) <U. UL <O .01 <U.UUl rw U.Ul I 0.017 
Silver (mg/1) ND( .003\ n nn" 0.004 0.008 ND .003) 0.005 NO 0.003 <0.003 
End rl.n ug/1) ND • 1 NO . in NO .10) ND O in\ ND (. l) ND .10 I NU U.1 U / NU(U,lU 

Liodane (ug l) ND . l ND .10 ND . 10) flO ( 0. 10) ND . 1) NU .10 I ND 0.101 NIJ u. lu. 
Methoxychlor ug/1) ND . 5 ND .50 rrn _50) Nn n <;nl Nn <;) ND .50) ND 0.50) NO n 50 
Toxapheoe ug/1) ND 1.0 \ ND 1.0 ND 1 0) ND 1. 0) ND 1 n\ Nn · 1 n 1 ND 1.0 \ ND 1.0) 
2,4 D ug/1) 'lD 20 ND .50 NOi .10 ND 0.10) ND 20) ND . 50) ND 0.10) liU U. lu1 
2,4,S TP Silve,c 

(ug/1) ND (. 2) ND(0.10) ND(.05) ND(0.10) ND ( . 2) ND(.10) ND(0.05) ND(0.10) 
Radium (pCi/1) ND ( 3 < 3 <3 < 3 NO 3) 4 < 3 <J 
Gross Alpha (pCi/1) ~ < 5 <5 5 ND 5) /j < 5 NU (:,) 
r;ro.9s Beta. (pCi/1) NO(S < ,q <11 -, J:l Nfl . R) ?h < 8 15 
~olltorm Bacteria 

I (/lOOml) ND(2) ND(2) ND(2) ND(2) ND(2) ND(2) ND(2) ND(2) 

*Exceeds EPA interim primary drinking water standards. 

ND ( ) = not detectable at the detection limit enclosed by the parantheses. 

< = parameter detected but at less than the detection limit. 

ENVIRONMENTAL RESEARCH GROUP. INC. 
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EPA Identifier: MI0-082 767 591 

DRINKING WATER SUITABILITY PARAMETERS 

Upgradient Downgradlent x tlp~redient 

. Well I 3 Well # 

PARAMETER (UNIT) (),tarter l Quarter 2 l)uar ter 3 Ouarter 4 Quarter l ()uarter 2 - 1enic • (mg 1) 0.013 ND .Onl) < I) n1 "'].01 0.007 0.006 -
barium mis l) 0.15 0.2 [ID 12) 0 23 n ?? < n ? 
Cadmium mg, l) NU .uLIJ) ND .003) no 0.003) ND 0.003) ND . 003) < 0. 003 
Chromium m~/ l) u.uos 0.006 0.01 <U.uul '1. 005 0. 010 
Fluoride mg/1) 0.3 0.3 0.3 0.4 (] 1 n ? 
Lead mg/1) 0.03 -0.01 0.01 ND 0.01) 0.02 < 0. 01 
Hercury mg/1) NDl.0002 <{),0002 0.0007 ,n nnn? , rm -nnn? 1 <O nnn7 

. Nitrate, as N mg/1) U.44 ND 0.01) ND D.Dl) ND rJ.01) ND 0.011 ND 0.1 \ 
Selenium mp;/1) <•J. U 1 ,u.uul ND 0.01) 0.01 -0. 01 <0.01 
Silver . mg/1) ND .OUj) 0.005 0.003 0.005 ND .003\ O.Ol3 
Endrin ~ug/1) NO . 1 ND 0.1) ND 0.1 ND 0.1) ND . l) ND 0.1) 
Lindane ur,/1) ND .1 ND 0.10) ND 0.1 ND(O.l) ND 1) Nn n 1\ 
l-lethoxychlor ug/1) ND .5 ND 0.5 ND 0.5 ND 0.5) ND . 5) ND 0 5) 
Toxaphene ug/ 1) ND 1.0) ND 1.0 ND 0.1 ND l O) ND 1 . n \ tlD 1 n 1 
2,4-0 ug/1) ND 20 ND 0.5 ND 0.1 ND 0.1) ND 20\ "m ·n s) 
2,4,5-TP Sllvex 

(ug/1) ND(0.2) ND(O.l) ND(.05) ND(O.l) ND(0.20) ND(O.l) 
.Jdium pCl 1) 3 <3 <3 <3 NDl3) 8 

Gross. Alpha pCi 1) 8 6 <5 9 Nfl(S) 7 
Gross Beta pCi, l) ND(8 11 <8 16 NOl8) 19 
Coliform Bacteria 

(/lOOrnl) ND(Z) ND(Z) ND(2) ND(2) ND(Z) ND(2) 

*Exceeds EPA interim primary drinking v1ater standards. 

ND ( 

< 

= 

= 

not detectable at the detection limit enclosed by the parantheses. 

parameter detected but at less than the detection limit. 

Do1.JT1Rradient x 

4 

Ouarter 3 ()uarter 4 r.at-lHENTS 

n nm o nm 
'In I 2) <0.2 
NDl.003 NO .003 
ND ( n1 \ Nfl/0 nnc; 
n ?n 0 ? 

<n ni Nn ni) 

<n nnn? <O nnn? 
NO(() 01 NO 0.01) 
NOIO 01 <n ni 
0.004 n 1? 
Nn in\ Nn ·n in 

ND 10) Nn ·n ,n 

ND ,n) Nn · n <;n 
Nn r 1 n \ Nn ( 1 nl 
Nn( 10) Nn ·n 101 

• 

ND( .05) ND(0.10) 
<1 <o 
<S Nn/S) 
<8 • q 

\ ND(2) ND(Z) I 

--------------------~ 
ENVIRONMENTAL RESEARCH GROUP, INC. 
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STAlE ()f' MICIIIGAN 
II UllAL RESOUHCES COMMISSION 

E. M. L/\ll/\LA 
Chairnmn 

CJ\JIL T. JOIIN!;()N 

1-" 1 ARY F. SNELL WILLI/\M G. f\.11LL1Kt.N, Gov(!lllor 
·:v H. WlllTEL(Y DEPARTMENT OF NATURAL RESOURCES 

1..., •• ,-,..RLES G. YOUNGLOVE 
STEVENS T. MASON llUILOINO. LANSING. MICIIIGAN ,111,.m; 

A. GENE GAZLJ\Y, Director 

Pointe Mouillee State Game Arca 

Mr. D.A. Nebrig 
Chief Engineer 
Michigan Seamless Tube 
South Lyon, Michigan 

Dear Mr. Nebrig: 

RFD 112 
Rockwood, Michigan 48173 

August 27, 1974 ,· 

Company 
48178 . 

~-~/1.1 l n nr;,ounr.[S COMr.~rSSlON/, 

.J()llt,J I'. \~l(l()!)l·OMll / 

Cl1nu111nn 

/\l VIN IL HAI OEN 
Vii:P c:!1;iirrnan 

CII/\.IH.ES \'} H/\!'1115 

JUl!N F V0!11 

::(ArJI FY f}IJAr;KEN13USH 

I! Jl lN H. KITCHE"L, M.D. 

Spectrum numbers 3083 thru 3088 cover the puriod from 3-19-74 to 3-21-74, 
In order to understand the tracings it is necessary to compare them to 
each other or a standard. 

The tracings are all very similar and appear to be from the same source. 
' 

Spectrum numbers 3406 thru 3410 cover the period 3~22-74 thru 3-23-74. 
These tracings appear to be identical. The sample analyses indicate 
that the oil at Dixboro Road and the oil found under the floor inside 
the plantis the same. 

If you need further help or information, please feel free to contact 
this office. 

cc: J. Bohunsky 
WD:gm 

Yours Truly, 

WATER RESOURCES COMMISSION 

CJI rDa~~ 
Wa~ Denniston, P.E. 
Bafn Engineer 
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could be detcrn1ined. Also, our investigation waa to investigate and determine 
both the horizontal and vertical limits of the oil seepage to insµre that the pipe 
would intercept the fuel seeping toward Yerkco Drain. 

During our initial meetings and discussions, and prior to our prepa­
ration of the investigation program, information obtained from previous investi­
gations was made available to us. Basically, thti information consisted of data 
obtained by Michigan Seamless Tube Company personnel nnd by an outoldo 
consultant., Info:rmation by Michlgan Tube peraonnel consisted of the making 
of test holes in the plant floor and along the north bank of Yerkes Drain. These~ 
teat holes provided preliminary information on the limits of the fuel. oil, Addl­
tional information was obtained by U, W. Stoll Associates <luring their investi­
gation performed in May of 1974. As part of that investigation, three test , , @ 
borings were drilled by Haymond International, Inc., at the locations shown on 
our Toot Pit Location Plan, Plate !. Also, ·6 inch diameter steel casings were 
lowered into the hole for future ~round water level obaervationa, From that 
investigation, ll was concluclccl that the ground water profile generally falls frorr)D) 
north Lo south, with ground water movement toward Yerken Drain, Also, the lr' 
on-site soils were determined to be generally sands and gravels sufficiently 
permeable to allow the fuol oil to essentially "rido" over the ground water, ~? 
toward Yerkes Drain, Baaed on these findings, the general concept of the 24 LI 
inch perforated pipe interceptor was formulated, Since all the data from the 
previous investigations are available to the owner and to Hoyem Aosociatoa, Inc., 
those data are not included with this report, 

Based on the p~oject'o requirements, and on the available information, 
our firm prepared a progrum for obtaining the required information, i'fe 
planned to utilize test pitn along the proposed pipe location to determine water 
seepage rates and presence of the fuel oil. If this procedure were to prove 
unsatisfactory clue to excessive caving of the Lest pits, teat borings were then 
going to be utilized, In addition, depending on conditions encountered, soil 
samples were going to be analyzed for presence of oil by a testing laboratori'• 

On October l, 1974, eight test pita (Nos. 1 through !l) were excavated 
at the locations shown on the Teat Pit Location Plan, Plato 1. .All te~t pita 
were excavated by the use of a backhoe provided by Merle Farley under the 
full-Limo supervision of our firm's personnel, During the course of the exca­
vaLion9, our representatives classified ,;ubso!ls encountered, determined 
ground uurface elevations at teot pit locations, noted ground water and oil data, 
took represent~.tive soil 02mples, performed permeability Leste, and provided 
overall dlrcction of the cxce.vation procedures, The pits were excavated to 
depths :ranging from 8 feet to 11 feet. Several test pits were left open for 
several hours for water level observations while others were immediately 
backfilled upon completion due to excessive caving of the test pit sides. Sub­
oeouent to final water level obeervatlons and meaourcments, all test pita with 
the' exception of Te!lt Pit No. 3 were backfilled with the excavated soil. 

Subsoil conditions disclosed by the test pita have been evaluated and are 
presented herein in the fonn of individual Loge of Teot Pits for each pit, 
Figures 1 through 8. The~" logs present the stratigraphy of the soils encount'ered, 
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oample data, water ancl oil conditions, personnel involved and other pertinent 
information. All our elevations arc based on a datum provided by Hoyem 
Associates, lnc. Specifically, our elevations arc referenced to the top of 
casing of Test Boring No, I by Raymond international, taken as Elevation 
913, 48, · 

The inveotigatlon wan begun at the west end ·of the site with Teat Pit 
No. l. Based on previous inforn,ation, presence of fuel oil was not expected 
at this location; however, when oil was encountered, Test Plt No." z was· 
excavated a~ a poin~ further. west, ae shown on Plate L A :ninimal in.flow _of oil~ 
was noted wLlhrn thui test plt also. However, due to the exLBtence of gas lines 
ancl closenena of railroad tracks further west of this location, it ,vas decided 
to leave this pit open for observation and continue the investigation to the eaat. f[J 
All the subsequent holes excavated on October l, with tbe exception of. Test ~ 
Pit.No. 6, indicated the presence of fuel oil, Of partlcula·r note, heavy oil 
flows were observed in Test Pit No, 3, where approximately ZOO gallons of 
oil were actually pumped out in approximately 15 mlnutcn, and Test Pit No, 5, ID) 
During the course of the day, water seepage infor,n,a.tion was obtained ln three Lr' 
test pits left open for such oboervations. · 

Although considerable information was obtained during the course of 
the day, lt was deemed desirable to be able to monitor ground water level as 
well as presence of fuel oil at later dates. Therefore, a 4 inch diameter 
perforated plastic pipe was installed ln each of three test pits {Noa, Z, 4 and 6) 
for later observations. It should be noted that the three steel casings previousl1• 
installed by Raymond lntarnational were found to be plugged at the bottom, and 
reliable ground water and oil data could not be obtained from them.. Tcist Pit 
No. 3 was left open so that Michigan Seamless Tube Company could subsequently 
pump additional oil from this location. 

The following week, our flrm obtained additional oil and ground water 
data.-· This information, presented as Plate Z, and the findings from our 
"investigations were diacus~ed on October 8, 1974, with Mr •. Jim Partridge of 
Hoyem Associates, Inc. As a result of our findings, certain revisions were 
made to the proposed interceptor system, most importantly an extension of the 
system to the cast and a revision in the pipe elope, All the findings were then 
discussed at a meeting held on October 9, 1974 at Michigan Seamless Tube 
Company offices. The meeting was attended by Messrs, Dick Russell, Ken · 
Dodds, Don Nebrig, Marv Brickey, Dave Usher, Jim Partridge and the writer, 
At that meeting, preliminary data obtained by our firm was discussed relative 
to the proposed intercetilor system and the general project's requirements. 
At that meeting, certain recommendations or decisions were made, as follows: 

l. As already mentioned, the proposed pipe would be extended 
further east, 

z. The ground water data lndicated that the groundwater table 

"I, 

haR ~- downward gradient from east to west as well as from 
north to south. Therefore, the slope of the cast-west pipeline 
interceptor was revised to closely parallel the groundwater 
table eaot-wcst gradient. 

q~ HJ\~PEllT. NEYEll & ASSOCIATlcS. 4Y CONSUl!ltll~ !,Oil AtlO f{)Utlll.O..lt\,N ltl(.lfll I·~ 
1UU OO(HAOD lHl •o•c • , .......... !OH ... ,o,,., ... HOii • 111 ., .... , 

,,..r:-~c, ..... - -
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3. The Wl'itcr reported that, baoe<l on ground water data obtained 
during our l.nvesti;,,ation, ground water and oil flows Lhat could 
be expected to flow into the pipe interceptor were on the ordcr 
oi approximately 5 to 100 gallons per minute, with flowa in 

5, 

tho lowol' range being moat likely. 

The botton1 of oil encountered extended below the lower llmits 
of the propooed pipe, Therefore, ln orclor to prevent oil flow 
toward Yerkes Drain, a positive barrier niust be provided at 
the pipe location, as orlginally nhown on the design pians. 

Since tho westerly limit of .all seepage had not been c,cactly 
dotermlncd, it waa considered necessary to conduct an 
additional inveetlgatlon toward the west end of the aite, 

6. ln view of the large quantity of oil aeeplng Into Teat Pit No. 3, 

@. 

tho ter.t pit was to be enlarged and a oimple wooden box bracing ID) 
system was to be installed to prevent cave-in of the pit sidce, Lr 
to allow iuotallation of an oil akimmor to pump the oil to a 
storage tank, . ,17 

Our firm made arrangements for Mr. Merle Farley to cnlarr,c Test Pit 
No, 3 and constrltct the required bracing eyntcm on October 10, 1974, At that 
time, Marine Pollution installed and began operation of the oil oklnuner oyste1n. 

On October ll, 1974, five additional holes were macle at the weot end of 
the site, The test hole.s (Test Pit Nos. 9 through 13) were excavated at the 
locations shown on the Test Pit Locntloa Plan, Plate 1. Test Pit Nos. 9 Lln·ough 
12 were excav?.tcd with a backhoe under the supervision of our field enginer,r. 
Teat Pit No. 13, because of obstructions existing in that general arec;, could not 
be excavated \'/ith a backhoe and was made by our engineer utilizinG a 6 inch 
diameter buck0t aur,er. In all the holes, a 4 inch diametor.pel'for2.ted plastic 
pipe was installed for later ground water and oil observation. lt ohoultl be noted 
that no clear evidence of fuel oil was disclosed during the excavations of the8e 
test pits. Subsoil conditions disclosed by the test pita arc presented as Figures 
9 through 13, 

On October 14 and 15, additional water and fuel lovelo were obtained, 
Of noto was that Teat Pit l\o. 6, whlch for several days had indicated no 
preaence of oil, now contnino<l oil accu.rnulation within tho pipe. No oil wafl 
evident in the last five teat pits made; however, these measurements were 
considered inconclusive oy our firm, since heavy rains which might bave 
affected the results had fallen on Octc,ber 13 and 14, Therefore, as we reported 
at a meeting held on Tuesday, October 15, 1974, we would make additional read­
ings on Frid:,.y, October 13 to obtain more reliable informat,on. It wao also 
agreed that w" would prepare a final report baaed on the data obt;iinod on that 
date, At the aforementioned meeting of Cctobor 15, 1974, attended by Me_sflr8. 
Russell, Dodds, Nebrig, Brickey, Partridge, and the writer, it was also agreed 
that the wrlt•w would contact Messrs. Partrlclr,o an<l Brickey after obtaining thn 
Fric1ay waler r,;adlnr,s, This was to advise then, whether ;iny sir,niflcant chanr,en in 
water and oil levels had occurred, possibly resulting in revialons to the collector 

Q(S! H./\.LPEHT, NEYETI & ASSOCI./\.TlsS ~i cor~SUlT\t.SG SOii Atll.l f1JUllOAT'rtHI tt~(,1Nllll'S 
tna l>"(MUlt 1-1·'110,i, " , ........ OtOH. •1c .. ,04 .. ,,ou ~ lll 1,1 H!O 
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system design. lit tho moetlng, the possibility of cxtendlng tho collector 
system to the northwest was also discusacd, in the event that subsequent 
monitorlng of the observation pipes indicated oil seepage beyond the western· 
limits of the proposed system. Also of note was that your firm .had.decided 
to excavate an addltlonal pit nod, as In Test Pit No. 3, pump oil from itat as 
fast a rate as [JOssible, hopefully to deplete the major source of oil seepage 
prior to the instnl!ation of the collector system. At our suggestion, the new 

·pump pit was excavated and conatructed in the area of Test Pit No. 5, where 
a large inflow of foe\ oil was noted at the. time of the field Investigation. 

Cur firm made a complete check of all installed pipes on October 18, 
1974 and discovered inconsequential changes ln the ground water and oil data 
reported at our meeting of the 15th.· As agreed, thls information was relayed 
to Mesars. Partrid3e and Brickey on the same day. Also, those data arc 
pre.scnted herein as Plato 3. 

Based on all the available information from previous investigations, frorim 
data obtained by our investigation, and from discussions with members of your lr' 
firm and Mr, Jim Partridge of Hoyem Associates, Inc., the following summa­
rizes our findings, observations, and recommendations: 

l. ·The subsoils encountered on the site arc generally granular 
in nature and, therefore, have relatively high permeabilities. 
However, as indicated on the individual test pit logs, the 
materials encountered below the ·grouncl

1
water"tablc vary frorn 

fine sands with traces of clay to more coarse sand and gravel 
strata. In Test Pit Nos. 3 and 5, for example, where the 
largest inflow of oil was noted, the materials below approxi­
mately a 4 foot depth consist of a medium to coarse sand with 
some gravel, which have relatively high permeabilities. In 
Test Pit No. 2, however, sufficient clay binder was present 
in the subsoils that the permeability of these materials would 
be markedly lower. An even larger percentage of clay was 
noted in subsoils encountered at the west end' of the site (Test 
Pit Nos. 10, ll and 12). Thus, soil permeabilities can be 
expected to vary widely along the proposed length of the 
interceptor. 

Results from our field permeability teats in the various soil 
strata Indicate permeability values ranging from approximately 
. 0001 feet per minute to. 002 feet per minute,· Based on these 
values, and assuming a pipe length of approximately 450 feet, 
a flow of approximately 5 to 100 gallons per minute could be , 
expected at the outlet end of the pipe. However, based on 
available information, we expect that flows·will n'lOst likel)' 
be ln the lower range of the estimated values (i.e., 5 to 10 
gallons per minute). 

2. In view of the vlsual observation allowed by the test pits, and 
based on the information obtained during the invcntigation an<l 
from the observation pipes installed in several of the teat pits, 
it was not consiclcred necessary ·to conduct laboratory tests on 

i? lII\LPr.HT, NICYEn & I\SSOCI.I\Tlrn 
ct""<.t...-\ (,lN~ULT!Nf; SOil All!1 11111111\.\li,\t~ 11~,;lt,!I,~ 

.,_ Hll6 OIC.tiUC> \&ll ,o~g • 1u .. , .. c;.1.;, ... "''I"'"" .. ,,,,,, • l•) l~I u,, 
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soll samples to determlne preocnce o! oll, 

3. Informntion developed during this lnveetigatlon has disclosed that the 
general gradient o.f the groundwater table is in a southwest direction, 
toward Yerkes Drain, 

Observed ground wator'condltions are presented as Ground Water 
Profiles, Platea 4 and 5. Plato_ 4, which represents the cast-west 
profile, indicates that the top of fluid (oil) generally parallels the (? 
ground surface profile at approiclmately a 5 foot depth, Top of ground ~ 
water (and thorcforc thlckness of oil) was noted to.vary throughout the 
length of tho investigation. Plato 5, whlch represent a an average 
ground water condition ln a south-west direction, was developed from @ 
previous and present data. 

It le our belle£ that tho top of oil profile rcproaento the .ipproximate 
level of the natural groundwater table (l. o., if the oil were removed), ID) 
Therefore, it ls expected that, as the oil lo collected D.nd removed, Lr' 
the thickness of oll will decrcaoc and tho top of ground water level 
will rise to approach tho preRent top of oil le·,el, Aa thr., oil source 
la depleted, the grolrntlwater table will again ;i.pproxlmatoly <.oincidc ·\{ 
with the original level, prior to the oil seepage, 

4, As shown on Plate 4, the bottom limit of oll o.long th, path o! th~ 
proposed plpe preaently extends below the bottom of the proposed pipe. 
Therefore, to (nevent lhe oil !ram bypassing the collector system, 
a positive barrier extending to approximately Elcvatlon 904 should be 
provided, Such a barrier, consioting of a continuous P. V, C, liner, 
has already been incorporated in the design. 

5, The proponed collector system calls for the excavation of a trench to 
approxlmately Elevation 9CJ3, installation of the P. v. C, barrier, 
backfillinc of the trench to tho proposed pipe beddin:, elevation, 
inotallation of the pipe, and backfilllng over tho pipe to meet existing 
grade. In the initial otages of operation for the completed system, it 
is m:pectcd that the bottom of oil wlll extend below the invert of the 
plpe, and will c:ullu.:t bohind the P, V. C. barrier, within the pea gravel. 
Ao the oll source ls depleted, the oil thickness should decrcaBe and the 
oll collected within the µca. gravel ahould rlec above the invert of the 
pipe, !ron1 where it will .be discharged into the collecting chamLor, 
However, in the event that the groundwater table should for some rea.sori 
lower to below the invert of th<? pipe, provisions should be made to 
allow collection of the oil existing withln the pea. gravel, behind the 
P. v. C, barrier, At c,ne of the meetings, the writer recommended that 
a vertical olot bll conotructed on the collecting manhole wall, coctending 
from the invert of the pipe to the bottom of the manhole, This nlot 
could bo ~,lugged and kept inoperative durlng periods oi normal ground 
water conditions. If tho groundwater table were to lower, however, the 
~lot could be opened to allow seepage of oil and water contained within 
the pea grnvel trcnci1 into the collecting manhole, Wo understand that 
such pl'ovieion has been incoqJOrated in the des lgn. 

$w "' . IIJ\LI'EnT, rn:,En & /ISSOCI.t>.TICS 
(Otl.~Ulf1t;;; ~o,t ,\/1r, hJIHHl.\lt~>N ll/t,ll•lll'S 
IU/6 OO(ndl> uu CO•II O ,u .. , .. oruw. ,,uo,i,,;•H HOH • )1) 111 ')10 



{\)'{/,. 
~ 

Mr. D. A. Nobrig 
Project No. 78701 

Page 7 . October 23, 1974 

6. Information obtained on Octobo·r 18, 1974 indicated that oil was 
absent at the locations of .Test Plt Nos. 9 through 13, However, 
we do recommend periodic monitoring to check for presence of 
oil. Tho proposed collector system could then be re-evaluated 
based on the later information. 

7. 

8. 

Pumping from Test ·Pit Nos, 3 and 5 should contlnue .it as rapid 
rate as poaaible, so a·a to pump as much fuel as posnible from 
the area prior to the installation of the collector system. 

The excavations required for the construction of the pror,ooed 
system will oxtend below the groundwater table, In view of 
the re\allvely high permeability of the subsoils, it ls expected 
that largo volumes of water will flow into the excavation. 
Therefore, it is recommended that pcsit!vo ground water 
control measures be undertaken during the installaHon· of the 
proposed oystem. Consideration should be given to the use of 
wellpoints or deep wells to temporarily lower the groundwater 
table during construction. 

@. 

We hope that this report provides all the required information, If you V 
have any questions regarding any of the items in thls report, or should you 
require additional information, please do not hesitate to call on uo, V{o 
appreclate the opportunity of being of service to you on thio project. 

DT/cfl 

Enclosures 

cc: Mr. Jim Partridge 

Very truly yours,' 

HALPERT,· NEYER & ASSOCIATES 

&.~/. ~» 
Benedict Tioeo, P. E, 

9p }IALPEnT. NEYEn & 11.SSOCIJITES 
~ ("()NSlllllN•; 3,1·,n ,\rill ftJUIHJATl!)r, [NC.IIH 111:, 

flllt >IJ'tAUD U.•I iOA!> e r.o._1 .. 1>10IOM ... 10tlOA>f "0" • Ill,,, •llO 
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}:Janex Corporation 
400 Mr.Munn 
'iouth Lyon, Michigan 48178 
313)437-1715 

June 29, 1981 

STATE OF MIGlIG.A.i'l 
DEPARTMENT OF NATURAL RESOURCES 

. Office of Hazardous Waste Management 
··Box 30038 · · ... · ,,., ... , 

' ':i)}\/ ::1ansing~ .. MI\.~8~~9 

'. \,,,,< •.'Attention::. ;~~\~iybrant. 
' 

ourlfa~te Characteriz~tion Report, with an enclosure 
'. . . . ;•_-.). . ' . :- l.i . 

from an .. independent laboratory, E.R. Gi Associates ·of Ann Arbor, 

, Michigan .. All questio~ have been an:s~e:;~d ~xcept Sectio~ D, 6c. 

We have iiot conducted this test since we were llllaware of th; . 

. necessity. Should you feel it so,~~ will be obliged to conduct 

·. it; · With our test: result being at a minimum or non-detectible 

to criticalconstituents, wewould hope that we could gain.approval 

to start removal of our by-product to the landfill now . 

. · Sincerely yours, 

QUANEX CORPORATION 
, MIG!IGAN SEAMLESS. TUBE. DIVISION . 

··. ':21(1'~ 
M. P. Robinson 
Environmental Engineer 

MPR/ad 

Enclosure r-
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.5Ia'.r of ~\ l'lll 3J rrr.qJ 

or::rt.RTW.;:NT OF Er~v:noNMCNT/,L PROTECTION 

DIVIS10fl CF ENVIRONMENTAL QUALITY 
50!.l:J W/,5Tf: PtntlNISTRATION 

32 C::As·r HANOVl!ll 5TRCCT". TRCNTON, N.J, ooo,u, 

June 16 1 1981 

. l? . 

-1.:'1:, .. 
, "I.., 
'JUr.; 2 J lSB1, 
-'lei- s 
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LINO,-, \"lnl!!nA 

ADMINl•nn,o.TOII 

GOLi!) W ... ITI MAH'-<JIMV(T 

·:~;;. G;;rristJn 
~.:i..-::r'.i;n.: Srr·,1-:C' Di\Tisicn 
Gffi.::~ o{ f!;;:.:,1rclous h'astc ~!gt, 
?.r.. 30x :so::i:;s 
1 J.r!Si:q:;, )iichi[;rtO 30038 

00; ·"i;.·G·Jrrison: 

r.::.~ !ettcr i~ to con(i:-m our mcetlnr, on 1\~ntlily, June 26, 19R1, 
;;t '.: r: .J,:r,., If n conflict i!Ti.".cs, please contnct me prior to Friday, 

'.·, l~J.~J, ns this is ;;1r st:hcJulcd <lcparturc d.1tc, · 

i ,;:, p1.1~,:i0~r of r:ty trip is to ncct inlli.yfduo.lly with officinls 
r-·.:- t ~ :;tr,t-::;; of P~nn:,y{v.ini.i, Ohio, ln<liann, Illinois .ind- f,lichigan 
'"l C:1s uss .in<l sl-.:.irc iGci-1s con,.:crni.ng Stnt'c ~!anifcst Pror,rnms and 
a:~r1Gil! ia~tc tcl1iclc Rc~istratlon, Tl1c State of New Jersey is Jn 
!:c ~;~~··ss er rcJ~sirnin~ its hniar<lo11s waste Anr system, As part 

r:: t-i:is ;1";"vcc~';, 1·:c .:Jrc rn'.idrc~sl:11: cxistinr, problems. I am anxious . 
~~ disc~s5 our progr31~ 1(it11 you nnd sec if we share any of tl1c snrnc 'f~. 
:rchlc~s. or to ~~r if citl1cr rf 11~ have jdcntificd new problem areas: 
to~c of the ~~y points I nm looking forward to discussing nre: 

I 

1, ,1ichigan an<l New Jersey's ~lanifcst Prngram: 

~. Ccncr~l ovcrn~ions 
b. AD? cnpahilitics 
c. rrohl cl7\s sh;:ircJ by New Jersey an,t. !-lichigan and 

potcntjal solutions 

2, The po5sibility of sharing pertinent Manifest data: 

a, 

h. 

rr~iodic rcpoTts 011 the movement of hazardous 
1·:;ist·:.: bct1·:c.:cn :hchir,.an and Neil' Jcrr.cy. 
Pap~r ro11tcs, tapes, telecommunications 

3. The Nationnl Manilcst Form: 

a. !ts potential forMat 
b. Expected date of implementation 

1'icw ]r.rsc.r ls An E,11wl Opporlunily Employer 

,, 

i:l 

'II'.! 

I 

I 

I 
.-.,J\. 
·. r. 

" 

l'UbC '-

4, Nichlgan and New Jcfscy's Vehicle Reh 
Program 

a. Ccncrnl operation 
h, AOP capabilities 
c, Use by enforccncnt ngcncics 
d, Fleet renlstration 
c, Fco schedule~ 

at ion 

If you wish to discuss topics outside of the ones idcntific~ 
above, we can use tl,is opportunity to do so, 

I am looking forwnrd to meeting wit!1 you and I a~ J1opc(ul thnt thi! 
fuecting will be bcnc!icial to both of our protrams, 

UJL:hjg 

/it : -lhvJul / 
/!)_J.~1.n!lr-1: 
fc-ru 
[lMU:S 

• 

'·'' 

Very trulyfr,rrs, 

11~:~J i1 
EnVironmcntal Scientist 

• 



h, .JRO RESEARCH SERVICES 
VVt1ter Mc1nJgl~r.1cn1 Q;vi'.;ion 
Clo;.v Corr,orntion 

r;1 l':11 L,1\·:1:·, f.nvi rlHl;111 ·nl,1l 
l (J0 1J') Cc1P1., ·111 G<,.1d 
l'.U. ll:ic 3")(, 

P,1·,,-,,i I Ir·, 11! 11:i.:1(.(1 

t: I • i.'-:, 11 l i ·, /\, f;,; I \ ; 

l!"lur.o 110: 
CUST. Ill: 

Sol ids, Totc1l, '.i: 

~)o\id~;, lc,t,1l Vt(l-~ 111~1/k:J 

Mrn, Co111liu~.:t iii!:..~ {\',\1
1 

111q/Lq 

l.1:;1tl, P),, mq/k..<J 

Ii r1c:, /11, 1;1:1/1··.J 

11 i < ! ·: l , I! i , 111q I !:q 

C:•ipp•:r, (u, 111:1/.l-,1 

t~···ryl 1 iu111, f\!•, 1i111/k11 

(,·1dr11i ':t1l, Cd, n:r1/k~! 

C!1ru11ii1Ju:, rot.11, C1·, 111·1/Lq 

Chro:niu1;1 1 llt~x., Cr, niq/1~~! 

t·h~t·c:11 ry, liq, rn~J/kq 

f,rscnic, f1~,, n1~1/k'] 

'· 

iii tro~'::'n~ l:jt:ltL1ld, t!, 1P~1/kr! 

Tot,11 ll•!l:'".l~f:11·;, 111~1/k.JJ 
r1.:portl:d <t<> Chlorini.: 

Bro1tii 11(~ 

(ll·q:111ir. !l.1lrn1•·11· •• 111,1/l.,1 

111Hit!Pd <1', Cl1\1,1i111· 
HI { 'ill i;, .. 

!" 

!iH., 

,, 11 ~;s ,, 
Dryin!J nrd··. 
!! I 

113 . 1 

71, 800 

~'Jg ,(1()() 

73 

'., 
·' 

< 0. ;. 

7.0 

I '.>0 

< 0. 1 

< 0. 1 

0. :1. 

1111 

7 
,. .. 

J.--inu,1 ry 111, 1 ~[; l 

11115~~ 

Dryin~ Oods 
/! 11 

l15. 7 

6'],000 

931 ,000 

2c ) 

:J, ;no 

230 

77 

< 0. I 

I . 'j 

7)11 

< 0. 1 

< 0. 1 

6.o 
6110 

0. 1 

8G 
3 I _ ' 

11r; 
. j() 

·11 'i55(i 
Dryin(J B«ds 
f.!5 

48: 1 

&,,Boo 

932, 2()0 

21, 

3, 9no 

2.30 

6 ') 

< Q.2 

1. 5 

2'.;0 

< 0. 1 

< 0. 1 

11 • 11 

350 

(). 7 

82 
3 r, 

11 ! 
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HYDRO nESEARCH SE11V!CES 
. v~'.:iter 1\-1,1nJ~!1;n11;11: D,v1~:1Hl 

C!o·.v Cnrrnriltirin 

r.r-v,it L,1'.-·, .. ", F11v:1·01111\1·nt,1] :i(:1·vir:1.,
1 

1111. 

1 Cl~',) c,_,i;r;1nn R(.1t11I 

I'. (J. [one< 3'iG 
f\o,,,vi 1 Jc,, Ml 118'.JC.G 
fl.t.:-~1: Mr. Oen11i•:. /\. Gur·it/,1, [.11. 

Snmi,lcs t.1ke11 12-23-80 

fl'llli'.0 110: 
f.lJ:, T. 111: 

Sulfur, S, 1n9/k9 

Phosphoru<:,, Totu 1, P, rn~1 /kq 

Oi 1 [ Gn,,.1,e, mr1/k,1 

Cy;inide, Tot;il, m9/kr1 

pH 

F h . OF \0:, i.-~ornt, 

11 ,_, s ~; 11 

Dry-i 11q n,:ds 
[! 

2, 12CI 

3.300 

< 0.2 

7./2 

) 140 p.JSSC:, 

test 

l1I1~1)S 
IJry j !HJ 

f) 11 

8,310 

3, 1, 1 O 

2,200 

ll r ,cic, 
/111:,56 
Dryiw1 
pc <) 

7, 980 

3, 11 JO 

3,030 

llccc I,; 

< 0.? < 0. 3 

7.80 7.81 

) ]110 p'1S5ieS ) 140 pilSS•eS 

tc·;t tc:,t 

.'/-: •)' ,/!] ( i· ' . ' ' --.-..L.,·. ', !.(, ,t •· . s.·-· · ... _._..--:...., . 

Lind.:1 Ct1rc!y/i'1.:1n\J~·.:r 
f\ri<1ly-r ic.il Service·, 



STATE OF i\~iCh!GAN 's~c--''JN A i - '' . DEP:\RT!\1\ENT OF ~J.;TURAL RESCdhCC.S ' ' .... -- - ,-. .....- lCENT!FICATiON l~JFORMATiON VV,-\.:;, 1 c. G:c.Nt::,1ATurl 
OFFICE OF HAZARD·:''J.'-: \\'..l..STE :,..,:Af~AG~\.·it:NT 

I 
E?A ID~NTIFICATION NUMBER 

BOX 30JJZ MID 08276 7591 
LANSING, MlCHiG,:\N 43SD9 

I BUSINESS NAME 

WASTE Cl-i~.RACTE::iJZAT;ON Michigan Seamless Tube Division 

REPORT ADDRESS 

400 1'1d!unn Street 
. 

C1TY STATE ZIP CCDE 

South Lyon, MI 48178 
NAME AND Tl1LE OF CONTACT PERSOI-< 

. 
TELEPHONE NUMBER 

Mel Robinson, Environmental Engineer (313)437-8117, E,t.14 

SECTION S. COMMON NAME OF Tf-iE WASTE !; 

ENTER TYPE OF WASTE (i.e. common name) characterized en this form and the source or process from which it was produced. -
Dried Sludge ' Neutralized waste from Water Treatment 

SECTION C. LISTED HAZARDOUS WASTE 
H.J,LI.RDOUS 

1. If the waste is listed in tables 301 a, b, c, or d of Rule 299.630~. 299. 6309, 299.6310 or 299.6311, respectively or tabla WASTE HO. 

· ,-. 305 of Rule 299.6317, enter the hazardous waste number from the appropriate table ......... -............. -.. I NZA1 I I 
2. If the waste is a discarded commercial chemical Product, off-specification specie, 
. ' . container or spill residue of a substance listed in Table 302a, Rule 299.6312, or 
.. 

Table 302 b or c, Rule 299.6313 or 299.6314. respectively, enter the hazardous 

waste number from the applicable table • 0 > 0 > • • • • 0 0 > 0 LO• • L > > 0 > 0 > 0 > > • • 0 • 0 • > • • • • • > 0 • 0 • 
I N{A1 i I ..•. 'COMPON·E·NT. -••.•. - •• ~. 

3. If waste contains any-substances listed in table 302 a, b, or c, CONCENTRATION 

Rule 299.6312, 299.6313,or 299.6314, respectively, enter their __ to __ % I Nr:'.A1 I I 

hazardous waste nuinber(s) from the applicable tabla AND record __ to __ % .. I N(~ I i 

the component concentrations. __ to __ % I Ni'.'.A, I I 

4, If the waste contains viable desease-causing agents listed in table 304, 

Rule 299.5316, enter the ha:.o:dous waste number(s) from the table ············-··················-·······-···· I N(Ai I I 

·, I I I I I 
I I I I I 

SECTION D. HAZARDOUS WASTE BASED ON CHARACTERISTICS 

5. Ignitable Wastes Test Results Parameters Reference 

Sa. Liquid tlash point te::t (aqueous solutions 

containing less than 24°k alcohol by volume 

are excluded from ·this test). ~to.Ji.Q..'c Flash Pt. 60"c 299.6201 (c) (i) 

Sb. Non-liquid - (s it ignitable based on 

conditions stated in th9 reference? 0 Yes [] No See Reference 299.6201 (c) (ii) 

Sc. Compresse-d gas - Is the waste a flamrr:ab!e 

compressed gas as defined in the reference? 0 Yes [] No See Reference 49 CFR § 173.300 

Sd. Oxidizer - Is the waste an oxidizer as 

defined in the reference? 0 Yes [] No See Reference 49 CRF § 173.151 

Se. Enter "0001 ". as ~he hazardous waste number !f the waste exceeds· one or more of the parameters listed or . . 

meets the definition of a hazardous waste based on the reference ··································-··· !'l!'.il. 1 I I 
6, C<lrrosive Wastes (concentrated salt solutions Test Results Parameters Reference 

are. by definlntion not coorosive} 
7.7 

6a. Aqueous Solution - ph test ph See Reference 299.6201 (a) (i) 

6b. Liquid-Ste;,! (type SAE 1020) corrosion test N7A mm/yr Rate 6.35 mm/yr 299.6201 (a) (ii) 

6c. Aibino rabbit skin test - Is the tissue 229.6201 (a) (iii) & 

destroyed or irreversibly changed? 0 Yes 0 No See Reference 49 CFR/\ 173.240 

6d. Er.t~r •·0002··, as the hazardOLlS waste number if the waste exceeds one or more of the parameters listed ~It I I t 
-, 

7. Reactive wastes 

7a. ls the waste_ normally unstable and capable c,f undergoing violent chemical or physic~I change 

witnout detonating? 0 Yes :[:] No 

7b. Does it react with water fJrming potentially explosive mi:o:tures with water? 0 Yes ::0 No 

7c. \.\lhen mixed with water, does it generate toxic gases, vapors. or fumes? 0 Yes :0 No 

7d. Is it a· sulfide or cyanid::i bearir.y waste which \Yhen exposed to ph conditions between 2 and 12.5, 

can generate taxis gasses. vapors. or fumes? 0 Yes :0 No 

7e. Is the ,...,aste capab!'3 o1 detonJ.tion or explcsive reaction 'Nhen subjocted to a strong 

initiating sou;ce or if heated under confinement? ,:; 0 Yes Kl No 



.-~ 
' 

6. 

7f. Is the wa$tS c.:,.....J::!l;:l' of cieto:aation or expiosiva dacor.1~ositic,n or re2.ct1on at standard 

temperatL:re and presst;~a? .. 

7Q. Is the wastl:l a fcrbidr!t:n e>.plosiv6 as defined in ~-9 CFR § 173.51? 

7h. Is the waste a Class A exp:osiva as C:efineG in 49 CFR § 173.53? 

7i. Is the waste a Clas;; 8 explosive as dafined in 49 CF cl § 173.88? 

7j. If the answer to any o~ the questions 7a thjOLJfih 7i is yas. en!er "0003". as: the h2zardous v,aste number. 

EPA Toxic Wastes -- Upor: o!:lta.ininG on extr.Jct ct the 'Nas~e as descri~cd on P.:?.z,!w:::l,.;u.;i ,,.,'!11!fl Ho. 

40 CFR § 261, Appendix II, te::t for the components iisted in Table 303. ' ' ' ' . 
Rule 299.6315. for each component materiai !hai exceeds the extract I i I I I 

concentration listed in the table, enter the hazardous wast<} nurnb8r(s) I ' 
. . ' 

and the tested concentration{s): 
. . . . . 

SECTlON E. ?HYSlCAL STATE AT 25' C 

O Yes :LJ N, 

O Yes xJ Ni 

0 Yes u N, 

0 Yes u N, 
W.1 1 · I I 

Corr.'.miru\i".>n 

-~NZA~mg/1 
N/A ____ mg/I 

_J'Y_~mg/1 
N/~mg11 

9. What is the average' density of the material? h8h !(a/cu. meter· 

10. Solids: Does the material produ~e dust it exposed to air mo1,1ement? .. ........................................... 0 ·Yes u N 

)1, Liquid - Slu.dge: What is the percent solids? 
... - . . -. ' ...................... · ............................................. .. 

0 fJ ' Do the solids settle out? Yes N .. ............................... ········································ . ' . 0 fJ Can the material be pumped? ····················-············································· Yes N 

c Can the material be poured.? .. :·.~ .. .' ......••..•.....................•...................•..... 0 Yes fJ N 
. .. 

12. Liquid: At what temperature does it freeze? 
. Q ' ······································································ N7A 

13. Gases: What is the maximum pressure of the container? . ................... ..... . ......... ... .... . .......... PSl1 

SECTION F. OTHER INFORMATION: -

14. What is the maximum quantity of this waste that is generated per month? • ············· ............................ 111~, UU.\J. kl 

15. If- the only hazardous was!e numbers listed on this form are the numbers that have been entered for Item 3, ~If: enter the numbers in the space provided if the component concentration (Item 3) and the quantity of the waste I I J 

· generated (Item 14} cause the waste to be considered as a notification waste based on R 299.6201 (1) {g) (iii) l'JLA I ' I 

and (i,...), fig_ure A of R299.6c01 (2), or fiqure B of R299.6201 (3): itll6 I l I 

- NOTE: If the hazardous waste numbers that have been entered under item 3, begin with the letter "P" use -

c figure A to determine if it is a notification waste. It the number begins or ends with the lerte; "U" use f iaure 8. 

16. Are the hazardous wastes listed on this form ·disposed of onsite? No waste 15 disposed on siteN/A 0 Yes 0 N 

17. If the waste is a hazardou~ waste, is it exempt under the small quantity 

exemptions pursuant to :, 299.6203(2) and (3)? N/A 0 Yes 0 N 

18. If tests were conducted ::i the evaluation of the waste, all of the following information 

sh ail be transmitted to the Department ct Natural Resources with the waste characterization 

Record: 

(a) The sampling procedure aiid the reasons for determining that the sample 

is representative of the waste. 

(b) The results of all tests conducted. 

(c) The accuracy and precision of any test conducted. 

SECTION G. U.S. DEPT. OF TRANSPORTATION ~EPORT!NG REOUlREMENTS 

Hazardous Materials Description and Snipping Nam!'; .,,, ... 
... ' UN/DA to No. Han.rd Clas::'l 

Special Handling and Shipping Aequirem&nts 

- -

If tha waste is hazardous and not exempt or excluded from management, or is a notification waste, send the 

completed form to the Department of Natural Resources, Office of Hazardous-waste tvianagement, P.O. Box 

30038, Lansing, Ml 48909. 

S,gn.iturti Tit ts 



Q1Janex llG'lll5 11 /'!.1:flll 

~f\G sample number: 
Sample description: 

Parameters and units 

,,rsrnic (mg/1) 

tadm I um (inrJ/1 ) 

, r""1m1 urn' {mg/ 1 ) 

, eao {m9/1 ) 

... J n um (mg/1 ) 

mercury (mg/1 ) 

selenium (mg/1) 

silver (mg/1) 

endri n (pg/1) 

l indane {µg/1) 

methoxychlor (µg/1) 

toxaphene (119/1) 

2,4-D (119/l) 

2 ,4 ,5- TP (119/1) 

HD• non-detectable 

-/-

I\/\S 1i l\f,9 
Dried '.;luil,10 

Rr.sul ts 

0. ll? S 

Nil 

0. {JI) 

NII 

0. 4 ') 

NO 

0. Oil I 

0. 1111'1 

NO 

ND 

NO 

Nil 

Nil 

dl'lec:I. ion 
1 im i I. 

O.fllll 

0.11111 

0. 11011/ 

0. ll'lll 

0.007 

o.ono 

0. r, 1 

o.r.11 

(l. 11/11 

I NVll!!l"II\~! t./JAI Ill 'IF l\l!!.ll l;tl\)111'. INC. 



Facility Management Plan u ~n fa 
Attachment 20.,{r;:i ~ ~ LS 

Quanex, Michigan Seaml ~~i\Jis on 
MID0827675 

JUL 1 o 1986 
Background 

Notification and Part A were submitted per a 
stll\D WltiE ~/Jttll 

19 ~.S.Clft,,Ql~ }greemen t. 

The Quanex Corporation, located in South Lyon, Michigan, manufactures 
seamless steel tubing for a variety of industries. Plant processes 
include pickling, phosphate coating, alkaline cleaning, washing, 
annealing, and rust inhibitor coating operations. 

Three hazardous wastes generated at this facility are subject to RCRA 
permitting requirements: waste barium compounds, corrosive solids, and 
spent pickle liquor. The waste barium compound and corrosive solids are 
stored in the hazardous container storage area before they are manifested 
for off-site disposal. The spent pickle liquor is lime neutralized 
on-site before it is discharged to two surface impoundments where it is 
stored until it is discharged to Yerkes Drain via an NPDES permitted 
outfall. No hazardous wastes are accepted from any off-site facilities. 

The sludge (K063) which is generated during·the lime neutralization was 
delisted in the June 4, 1984 Federal Regisger and took effect on December 
5, 1984. The water fraction derived from the treatment of a listed waste 
is stored in the surface impoundments at the facility. 

The facility indicated in their Part B that they will close the surface 
impoundments by November 8, 1988. EPA has stated that they will request 
that a formal Closure Plan be submitted. 

Environmental Significance 

Quanex Corporation is an environmentally significant facility. Potential 
prior releases have been identified on-site. Documentation of past 
spills and releases should be looked at and summarized during the file 
search that will be done as part of the Preliminary Assessment. 

Prior to the installation of the surface impoundments, the waste pickle 
liquor (K062) was stored in 3 acid pits for a period of 34 years. Formal 
dismantling and clean up of these units has never occurred. 

The facility pumps the delisted K063 sludge to drying beds. K062 liquid 
is mixed in along with the sludge that is pumped. It is therefore felt 
that the drying beds are regulated units, and groundwater monitoring 
should be implemented to ensure that continuing releases are not occurring. 

The facility has also had a large underground fuel oil tank rupture, and 
are still in the process of purging the oil out of the soil and groundwater 
system. 



Recommendations 

A Preliminary Assessment site investigation (PA/SI) should be carried 
out. During the PA, a complete file search needs to be done in order to 
document past problems at the facility and to check for the presence of 
solid waste management units. A site investigation walk-over will be 
done with district and permit staff to check for solid waste management 
units. Production areas (loading and unloading areas) should be inspected 
to look for the presence of solid waste management units and evidence of 
spills. Any areas that may require Corrective Action should be identified. 

A fully completed Attachment 20 and a finalized FMP will be submitted to 
EPA upon completion of the PA/SI. Further site investigation work may be 
recommended, if the PA and new groundwater monitoring wells establish the 
need for it. 



-,;1,:~· ..__, ... ~ 
Attachmer 20 

Mccel :acilitv Manacement Plan 

1. Fac::.li ty Name: 
~ 

('' "µ ~;{::"-/ n 1 /:· H I '-s .-"' LI 

3. o..mer am/ or Ope:-ator: __ C __ ·"", _'__..r"_"-'-=-----,---(__"'".,'"'c .. · "'~" __ v_. ____ _ 

.--· 
4. Fac:.lity Locat:.cr.: L,L/~r- 1-,7,,rn, .. , ..::,, 

Street Address 

City County State 

5, Fac:.li ty Telep:=ie ( if available l : (;; 0) ~ ~ 7 - Y/ / 7 

6, Interim Status ar.d/or Per.nitted Hazarda.is Waste Units and 
capacities of Each Unit: 

Zip Code 

('"' ; -,v 

Tvoe cf Units 

~orage in Tanks or 
Ccrrc.ainers 

Size or Ca~acity Active or Closed 

Incine:-ator 

Landfill 

,,,.,.,--- Surface ~nt 

Waste Pile 

Land Treat::rent 

--- Injection Wells 

--- Others ( Spec:. fy l 

7. Pe:::mi t Application Status: ---------~(HW:::l>'.S action its;, 
nur..ber) 



2 

8. Identification of Hazardous Waste Generated, Treated, Stored or 
Dis;;:osed at tl,e Facility: ( may attach Part A or permit list or reference 

those documents if listin; of wastes is 
exceptionally long - in that case, to <:OTiplete 
t...~is question list wastes of greatest interest 
and/or quantity and note t..'lat additional wastes 
are managed) 

Tvoe of waste Q.Jantitv Generated, Treated, Stored or Di~sed 
(note aooropriate catecories) 

??? 
KC le 2.. 

.] c-ccccO 
, , 1 

y,cJL 

9. Review of Res;:cnse to solid Waste Management Questionaire irdicates: (check one) 

1~ solid Waste Manageo:nt Units exist (other t..'.an previa.:sly 
' identified RCRA units) 

No solid Waste ManagaTent Units exist (ot.~er t..~ prevta.:sly 
---- identified RCRA units) 

---- It is unclear fran review of qJestionaire .ihet~er or not 
any solid Waste Management Units exist 

---- Respondent indicates that does not knew if arq solid Waste 
Management Units exist 

10. If the respcr.se to question 9 is t..'.at solid Waste Manage:rent Units exist, 
than check one of the followirg: 

~Releases of hazardous waste or constituents have occurred or 
are thought to have occurred 

Releases of hazar"'....ous waste or constituents have not occurred ----
Releases of hazardcus waste or constituents have occurred or 

---- are thcught to have OCC'Jrred but have l::een adeq-.1ately reme:lied 

It is not kncwn 1"1hether a release of hazardcus waste or 
---- constituents has occurred 
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11. The facility is on the National Priorities List or proposed upcate of the List 
or ERRIS list 

---- Yes - indicate List or up::.ate 

~ No 

Yes - ERRIS list 

Prior to canpletion of the Rec::tmEndation pcrtion of the Facility Managen:nt 
Plan, the attached Appendix must be =ipleted. 

12. Recamendation for Regional Approach to the Facility: Check one 

l/ Further Investigation to Evaluate Facility 

--- Petmit Canpliance Schedule 

--- Corrective Action Order (may include car;iliance schedule) 

Other Administrative Enforcerent ---
Federal Judicial Enforcement ---

___ Referral to CEP:CLA for Federally Financed or Enforcement Activity 

Voluntary/Negotiated Action ---
State .l\.ction ---

Brief narrative in explanation of selection 

a) If further investigation alternative is selected: 

Site inspection - anticipated inspection date 

State or Federal inspection 

'"'--* ·L '-/17_£.,<'.·( !...., 7 {...c'(::'__,/ 

v ., . 
/?" '1.,£1/:::r; /I f...J! c; 

;/ 

Preliminary Assessment - anticipated ccrnpletion date a: j/,,d ~ f:..{, 

R!/FS - anticipated date of initiation -n .· 41~,, /.:.(.', 

:1 
State/Federal ------
Private Party ______ identify party( ies) 
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b) If Permit Alternative is selected: P:"ojec::ed Schedule 

Date of Part B Subnission: 

Date of Car.pleteness Check: 

Date for .:.dditior.al Su!::missions (if required): 

Date of Can;,letion of Tec.~nical Review: 

Conpletion of Draft Pei:mit/Permit r::enial: 

Public Notice fer Permit r::ecisicn: 
~~~~~~~~~~~ 

Date of Hearing (if appropriate): 

Date for Final ?ez::nit or t:enial Issuance: 
~~~~~~~~~~ 

t:escript::.on of any corrective action provisions to l::e included in pe~.i t -

cl If Corrective Action Order Alteu,.ative is Selected: 

EstL'!lated Date for order Issuance: 
~~~~~~~~~~-

r::escription of Pt'o'visions of t.~e Order tc l::e Car.pleted by 
Facility! 

r::escription of Ccrrpliance Schedule to l::e Contained in Order: 

dl If Other Administrative Enforcement Action is Selected: 

Projected Date for Issuance cf the order: 

t:escription of Provisions or G:::als of the Order: 
~~~~~~~~~ 
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el If Judicial Enforcerent Alternative Selected: 

Date of Referral to Office of Regional Cc::unsel: -------
fl If Referral to CEROA for Action Selected: 

Date of Referral to CERC!.A Sections: ---------
g) If Voluntary/Negotiated Action Alternative i= Selected: 

Date of Initial Ccntact with Facilit;·=---------

Desc:::iption of Goals of Contact or Dis::'..!ssions witt1 
Facility:-------------------

Date for Termination of Discussions if Not Successful: 

Date of Finalization of Settlement if Negotiation Successful: 

h) If State Action Alternative is Selected: 

Date for Referral to State: ------------
Narre of State Contact: ---------------

Phone: 



APPENDIX 

The q.:estions constituting this Appendix to t."1e Facility Mana;;arent Plan 
rrust !:e filled out orior to =noletion of re=mendation elements of the Plan. 
The pur;x,se of t."1is. ap;::endix is. to provide a sumnary docurrentation of the 
State an:l/or U.S.EPA review of available information on the subject facility. 
The intent is that a canprehensive file review will be oonduc::ed as the basis fer 
selec<::ion of t."1e re=rrnen::led approach to a given facility. If the Appendix is 
canpleted by State ;::ersonnel questions referring to available data reference 
information in State files; for Federal personnel t.."1e reference is to Federal 
files. ~"here questions refer to "all" available data or info:oration and such 
material is volu:nioous, t.'1e respcnse should indicate that files are voluminous, 
and then reference m:st telling information, for example groundwater r.ontaninants found 
frequently or at extrerrely high concentrations sh::luld be specifically listed, 
and infc::::-.ation most directly supp::irtirg reccmnended approach to facili ~/ shculd 
be described. If no information is available in facility files, the response should 
so indicate. It is also anticipated that this Appendix may be updated periodically 
as !!Ore information be=res available. 

l. Description of All Available Monitorirg Data for Facility: 

Tvoe of Data Date Author 

DLC !/IS /J'c.: ED! 

2. Description of Enforcement Status: 

Surrmary of Results or 
Conclusions 

Tvoe of Action Date Local, State or Federal Result or Status 

I 171 PLE me AJ r6" b 

I I /1 JI G 12<. u~ D .,_; r'l rGe 

rn "!'/ I re'" I N lo, 



3. Cesc:::iption of Any Ccrnplaints fro:n Public: /?Z--C 

SOurce of Ccrnolaint Date Recioient 

4. Description of All Ir.spection Reports for Facility: 

Date of Insoection Inscector (I.ocal,State, Ccnclusions or Ccrr:-ents 

c-J ,_;) 3 /J </ 

!C /_-2 tj if ;;2 

Federal) 

GT/? TE /FFLJELY?.:.. 

I/ 

5. turing inspection of this facility did the inspector note any evidence of past 
disposal practices not currently regulated under RC?.~ such as piles of waste 
or rubbish, injection wells, ponds or surface iropoundrrents t.~at might 
contain waste or active or inactive landfills? 

,/ Yes - give date if inspection and describe obsei::vaticn 

No t):)n 1 t kno-, ---- ------



6. Co inspection reports indicate observations of dis=lored soils or dead veget.=-­
tion that might be caused by a spill, discharge or disi;x::sal of hazardo..is wastes 
or constituents? 

Yes - indicate date of report and describe observations 

D:ln't know -----
7. Co inspecticri reports indicate the presence of any tanks at the facility 

which are located t:elcw grade and could possibly leak witho.Jt being 
notic-~ v1su o ervat~cn. . .,,,.,by.albs . ., 

___ Yes - date of inspection and describe infonnaticn in rer:c~ 

/ No ----
P:::n't knc,,, 

B. Does a groono...ater :ionitorin;; system exist at the facility? ___ r:a;,,;, .. · "'/..._J ___ _ 
J 

9. If answer to question 8 is yes, is the groundwater systen capable of m::mi t.crin;; 
both regulated RC?A units and other Solid vlast.e Managerent Units? ,,-;:/: 

Explain - ana~1 2;/(/d 1/I.__ ~7,,__.,; /,';('& 

i". P. (//7/:,4c? .J!,;,/' -" £<4 

10. Is the groundwater monitcrin:;; system in ccrn;,liance with applicable FC:'"\A 
groundwater monitoring standards? _._e;:.=:,.2 __ ,__ __ 

.· .. ~ ·,x;f . 
If no, explain deficienc-J 6lU Ii U:XA~. /,/"''<.'a'-' 

PP 



11. Dec:"i.be all information on facility subsurface geolo;,J or hydrcgeolo;y 
available. 

Tv,:e of Infer.nation Author Date SUITTT\arV of Conclusions 

ERf:5. 

12. Did the facility su=:mit a l03(c) notification pursuant to CERCI.A? 

Yes Date of Notification --- ------------
./No 

13. If ans~er to 12 is yes, briefly surm-arize content of that notification. 
(waste management units identified, type of waste concerned) 

14, Has a CERCI.A ~limir2r1 ."'5sessm:nt/Site Investigation (PA/SI) been c::r.q;,leted 
fer this facility? 

---j-Yes 

V No ----



15. If answer to question 14 is yes, briefly describe a::,nclusions of the ?A/SI 
focusing on types of enviror.rental cont=Inination fou.~d, wastes an<l sources 
of contamination. 

16. If available, having revie..ed the C::RClA notification, RCRA Par: A and RCRA 
?art B, it appears that: {CERCI.A unit refers to unit er area of concern in 

CERC:U. res;onse activity) 

----- RC'"\A an:l C:.,s.ClA units are sare at t."lis facility 

----- RCRA and CERC-.i..A units are clearly different units 

------ There is an overlap between t.l;e RCRA and CERCLA units 
{ sane are the sarre, sane are different) 

17. Description of Any Past Releases or EnvirornTental Contaminaticn: 

Tvoe/Scurce cf Release 

3 J)):_-oJv::L"-rwd. ~",6 

} '/ c c)Cl u(J .iL"'-t!. Ii 

Date Material Released Quantitv Res::onse 



18. Identification of Re90rts or D:C'.menta1:ion Concerning Each Release 
r:escril::ed in Item 17. 

Title/Tvoe of ReDOrt Date Aut.":Or Rec:.nients Contents 

19. Highlight any infonration gaps in the :ile - descril::e any plans to obtain 
additional needed infonnaticn. 

20. Surnnary of major environnental problers noted, desired scluticn and possible 
approaches. 

Problem Solution AoProach Pres and Cons 
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DEPARTMENT OF NATURAL RESOURCES 

Ms. Mardi Klevs 
U.S. EPA, Region 5 
230 south Dearborn 
Chicago, Illinois 60604 

STEVENS T. MASON BUILDING 
P .0 . BOX 30028 

LANSING. Ml 48909 

DAVID F. HALES. Director 

May 7, 1991 

Dear Msr :;(/~ 
SUBJECT: Preliminary Review/Visual Site Inspection (PR/VSI) 

Reports for RCRA Facility Assessment (RFA) at 
GMC, SPO, Swartz Creek, MID 003 906 773 and 
Quanex Corporation, MID 082 767 591 

Michigan Department of Natural Resources, Waste Management 
Division (WMD) staff have briefly reviewed the two PR/VSI 
reports for RFA referenced above. Pursuant to direction 
received from Mr. Steve Buda, Chief, Hazardous Waste Permits 
Unit, Waste Management Division, I am forwarding the review 
comments directly to you. 

GMC, SPO, Swartz Creek, MID 003 906 773 

1. The purpose of the RFA is to identify all solid waste 
management units (SWMUs) and areas of concern (AOCs) at a 
facility regardless of their time of operation or release 
potential. The PR/VSI report for RFA (dated February 
1991) prepared by Metcalf & Eddy, Inc. fails to do this. 

The PR/VSI report for RFA indicates that the on-site 
wastewater treatment plant was tentatively identified as a 
SWMU based on the file review. However, it was eliminated 
from the list of SWMUs since it was used to treat 
wastewater at the facility. Wastewater generated at such 
facilities typically contains many hazardous constituents. 
The components of the on-site wastewater treatment plant 
should be identified as SWMUs or the entire wastewater 
treatment plant identified as one SWMU in the report. 

The PR/VSI report for RFA also indicates that the trash 
compactor, tentatively identified as a SWMU, was 
eliminated because it is used to compact nonhazardous 

--o, 
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solid waste. 
type of waste 
determination 
evaluate. 

The report did not specifically note the 
that the compactor handles making a 
regarding its status as a SWMU difficult to 

2. The PR/VSI report for RFA indicates that a closure 
certification for the three surface impoundments at the 
facility was submitted to the U.S. EPA for evaluation on 
June 20, 1986. It states that a decision regarding the 
closure certification is still pending. An update on any 
action that the U.S. EPA has taken on the certification 
since its submittal in 1986 would be appreciated. 

3. Section 3.2, page 26, of the PR/VSI report for RFA 
references a hazardous waste tank area, a SWMU, operated 
under generator status. However, the same paragraph also 
suggests that the SWMU has been closed and the closure 
certification submitted on November 5, 1987. The WMD 
concurs that the subject tank is a SWMU. However, it is 
not clear why a closure certification was submitted for 
the closure of the tank if it has been operated under 
generator status. 

Quanex Corporation (MID 082 767 591} 

1. The PR/VSI report for RFA (dated February 1991) states in 
Section 2.3.1, page 13, that the "Releases of low levels 
of arsenic and 1,1 dichloroethane should continue." 

First, the source of the arsenic has not been proven, and 
may in fact represent background groundwater quality. 
The company has been requested in the 1991 Compliance 
Monitoring and Enforcement (CME) Report to submit a plan 
to confirm whether or not arsenic is naturally occurring 
in the groundwater. 

Second, the subject sentence would read better if it 
stated that "Releases of low levels of arsenic and 
1,1 dichloroethane may continue until the sources are 
identified and remediated." 

2. The PR/VSI report should identify the area around the 
wastewater treatment plant and monitor well MW-6 as an 
AOC due to the presence of 1,1 dichloroethane. The 
levels found in MW-6 are relatively higher than other 
wells, indicating another possible release, separate from 
the surface impoundments. 
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3 . Releases of metals and organics from the surface 
impoundments area could also be from the buried landfill 
found at the southern end of the impoundments. The 
debris in the berms may be the source of any 
contaminants . 

4. On page 26, paragraph D, of the report, it states 
groundwater monitoring has been performed, implying that 
such monitoring covered the former acid pits. No 
groundwater monitoring was designed to cover the old acid 
pits, and monitor wells were not shown to be downgradient 
of these units. Any statement regarding monitoring 
should be backed up by specific references to data. 

This concludes our comments based on brief reviews of the 
referenced documents . Questions regarding comments on the 
report for GMC , SPO, Swartz Creek, should be directed to me. 
Questions regarding comments on the report for Quanex 
Corporation should be directed to Mr. Dave Slayton, Geotech 
Support Unit, Waste Management Division, at 
517-373-8012. 

Sincerely, 

?~r3f:~ 
Ronda L. Hall 
Environmental Engineer 
Hazardous Waste Permits Section 
Waste Management Division 
517-373-9548 

cc: Mr. Steve Buda, DNR 
Mr. Dave Slayton, DNR 
Corrective Action File 



CERTIFICATlON REGARDING POTENTIAL RELEASES FROM 
SOLID WASTE MANAGEMENT UNITS 

F AC! L ITY NAME: Quanex - Michigan Seamless Tube Division 

EPA I.D. NUMBER: MID 082 767 591 

LOCATION CITY: South Lyon 

STATE: Michigan 

1. Are there any of the follcwing solid waste managenent units (existing or 
closed) at your facility? NOTE - DO NOT INCLUDE HAZARDOUS WASTES UNITS 
CURRENTLY SHOWN IN YOUR PART B APPLICATION 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Landfill 
Surface Impoundrne nt 
Land Fann 
Waste Pile 
Incinerator 
Storage Tank (Above Grrund) 
Storage Tank (Underground) 
Container Storage Area 
Injection Wells 
Wastewater Treatment Units 
Transfer Stations 
Waste Recycling Operations 
Waste Treatment, Detoxification 
Other 

~~~~~~~~~~~ 

YES 

x 
_.JL_ 

-x--
-x--

NO 

__JL 

)( 

)( 
)( 
)( 
)( 
)( 
)( 
)( 
)( 

2. If there are "Yes" answers to any of the items in Number 1 above, please 
provide a description of the wastes that were stored, treated or disposed 
of in each unit. In particular, please focus on whether or not the wastes 
would be considered as hazardrus i.astes or hazardous constituents under 
RCRA. Also include any available data on quantities or volume of wastes 
disposed on and the dates of disposal. Please also provide a description 
of each unit and include capacity, dimensions, location at facility, provide 
a site plan if avaliable. 

See drawing MD-OOO-A-072 and sheet 1.a 

NOTE: Hazardous waste are those identified in 40 CFR 261. Hazardrus consti­
tuents are those listed in Appendix VIII Of 40 CFR Part 261. 



CERTIFICATION REGARDING POTENTIAL RELEASES FROM 
SOLID WASTE MANAGEMENT UNITS 

(a) Landfill (Abandoned) 

(b) Waste Pile 

Volume - 200' x 200· x 3' = 4400 yds 
Trashi bricks, scrap steel~ broken concrete, 
steel scale, and sand. 
Wastes would be considered non-hazardou s 
under RCRA. 
Dates active - Approx 1969 to 1977 

Volume - 50' x 3' x 3' = 50 yds 
Trash, bricks, scrap steel, broken concrete 
Wastes stored temporarily and would be 
considered non - hazardous under RCRA 
Wastes manifested for offsite disposal 
Dates active - Approx 1977 to 1985 

tc) Surface Impoundment [70] 

Volume - 55,000 ycis. 
Sludge from neutralized waste pickle 
liquor, delisted K-063 
Wastes would be considered non-hazardous 
under RCRA 
Dates active - Approx 1969 to 1985 

(d) Surface Impoundment (3 abandoned acid pits> 
Ce> 
(f) Volume - ao · x 80' x 6' = 1400 yds each 

Waste Pickle liquor sludge may have been 
treated with lime 
Wastes would be considered hazardous 
under RCRA~ derived from K-062 
Dates active - Approx 1935 to 1969 

Cg) Tank - Waste Oil [60] 

Volume - 11,000 gal 
Waste Oil from manufacturing equipment 
Waste normally non-hazardous 
Stored for less than 90 days 
Sampled for heavy metal s prior to disposal 
Dates active - Approx 1979 to 1985 
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3. For the units noted in Number 1 above and also those hazardous waste units 
in your Part B application, please describet'or each unit any data avail­
able on art)' prior or current releases of hazardous wastes or constituents 
to the envi roment that may have occurred in the part or stil 1 be occurring. 

Please provide the following information 

a. Date of r~ease 
b. Type of waste released 
c. Quantity or volume of \taste released 
d. Describe nature of release (i.e., spill, overflow, ruptured pipe 

or tart., etc.) 

Groundwater data indicates we may be affecting ground water quality 

from regulated impoundments ( 63) and ( 64). Our current program and 

compliance monitoring will define any releases of hazardous waste releases 

if present. Sample borings in areas of abandoned acid pits and around 

regulated impoundments ( 63) and ( 64) not complete at this time. 

4. In regard to the prior releases described in Number 3 above, please provide' 
(for each unit) ary analytical data that may be avail able which hOUl d des­
cribe the nature and extent of environrrental contar.rlnation that exists as 
a result of such rel eases. Pl ease focus on concentrations of hazardous 
wastes or constituents present in contaminated soil or groundwater. 

Analytical Data is incomplete at this time. ( First year summary of 

groundwater monitoring attached). 

I certify under penalty of 1 aw that this docurrent and all attachrrents i,.,ere 
prepared under my direction or supervision in accordance with a sys tan 
designed to assure that qualified personnel properly gather and evaluate 
the info nna tion submitted. Based on my i nq ui ry of the person or persons 
who manage the system, or those persons directly responsible for gathering 
the infonnation, the submittal is, to the best of my knCMledge and belief, 
true, accurate, and complete. I am aware that there are significant penal­
ties for submitting false infonnation, including the possibility of fine 
and imprisonrrent for knowing violations. (42 U.S.C. 6902 et seq. and 40 
CFR 270.ll(d)) 

R. E. Russell, General Manaqer 
Typed Na~ and Title 

If 

Signature Date 



PARAMETER 
(UNIT) 

Chloride (mg/1) 

Iron (mg/1) 

Manganes~ (mg/1) 

Phenols (ug/1) 

Sodium (m!l/1) 

Sulfate (mg/1) 

_.,. 

PARAMETER 
(UNIT) 

Chloride (mll/1) 

Iron (mg/1) 

ManF;anese (m!l/1) 

Phenols (ull/1) 

Sodium (mg/1) 

Sulfate (mg/1) 

Q = Quarter 

PARAMETERS ESTABLISHING GROUND-WATER QUALITY 

Upgradient 
WELL I _l _ Downgradient 

Ql 02 03 

54 46 40 

4.1 4.5 5. 9 . 

0.65 0.82 0.74 

9 4 8 

44 47 41 

760 870 1000 

Upgradient 
WELL# 3 DownRradient --

Ql Q2 03 

39 43 47 

Ii. 5 3.3 3.8 

0.57 0.58 0.58 

NDf4\ 4 ~ 

62 56 ''" 
220 280 300 

Ql = December 22-23, 1984 
Q2 = March 13-14, 1984 
Q3 = June 20, 1984 
Q3 = September 27, 1984 

_x__ 

04 

50 

3.8 

0.66 

ND(4) 

40 

950 

.· 

~ 

04 

llll 

6.9 

0.58 

Nnlll1 

5.0 

320 

llpgradient 
WELL II 2 Downgradient x --

Ol 02 03 Q4 COMMENTS 

34 39 42 41 

4.2 8.6 16 20 

1.0 1.6 1.9 1.3 

14 ND(4} 7 ND(4) 

45 50 43 4.7 

120 140 160 150 

Upgradient 
WELL I 4 -- Downgradient x 

Ol 02 03 Q4 COMMENTS 

45 44 55 46 

0.89 3.2 0.28 1.2 
' 

1.8 1.8 2.3 l.lil 

NDlll1 NDlll\ NDf4\ NDf4\ 

"' co 55 5,4 

1800 2200 2800 .2800 

ND= not detectable at the detection limit 
enclosed by parantheses. 

ENVIRONMENTAL RESEARCH GROUP, INC, 
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EPA Identifier MID-082 767 591 
I 

DRINKING WATER SUITABILITY PARAMETERS 

Upgradient x Downgradient llpgradient Downgradient x 

' Well # 1 Well I 2 

PARAMETER (IJNIT) Quar~er 1 Quarter 2 Ouarter 3 Quarter 4 Quarter 1 Quarter 2 Ottarter 3 Quarter 4 COMMENTS 
Arsenic mg 1) <0.001 <0.01 0.001 ND 0.001 0.014 <0.01 0.021 9.016 
Barium mg 1) 0.19 <O. 2 ND 2) 0.27 0.11 <0.2 ND 21 0.14 
Cadmium mg 1) NDI0.0031 ND . 003 l ND .003) ND 0.003 NOi. 001 0.003 <0.003 <0.003 
Chromium mg 1) ND . 005 l 0.005 ND .01 ND (Q. 003' o.uuo 0.013 ND .Oll <D.001 
Fluoride (mg 1 0.1 0.1 0.2 0.1 0.2 0 2 0.1 O.cO 
Lead (mg 1 <0.01 0.01 0.02 <0.01 0.05 0.05 ·o .o4 0.Ub 
Mercury mg 1 ND(.00021 ND 0.0002 <0.000? 1<0.oon? NDI. 0002' <n nnn? <0.0002 <0.0002 

• Nitrate, as N mg. 1 ND .01) ND .Oll ND 0.011 ND 0.01\ ND • 01) 0.03 ND 0.01 0.37 
Selenium mg 1 <0.01 < o. 001 NDrO.Oll <0:01 <0.01 <0.UUl NU : 0. U I 0.017 

Ul Silver mg 1 ND(.003) O nn,; 0.004 0.008 ND .003\ 0.005 ND 0.003 <0.003 
Endrin ug 1 ND . 1 ND ,n ND .10 ND O 1 Ol ND .11 ND .10 ND 0.10 NlJ(O ;IO 

Lindane ug 1 ND .1 ND .10 ND .10 NDIO.lOl ND .11 Nil .10 ND 0.10 NDcu.10 
Hethoxychlor ug/1) ND • 5 ND .50 ND .50 Mnrn ,;n\ Mn . ,; ND .50 ND 0.50 ND ·n i;o 
Toxaphene ug{l] D 1.01 ND 1.0 NDll.O ND 1.0l Nn ; 1 1\ Mf\(1 fl\ ND 1.0l ND 1.0' 
2,4 D (ug{l) D 20l ND .50 ND\.10 ND 0.10\ ND 20 ND r . 50 l ND 0.10' ,~u 0.1( 
2,4,5-Tr Silvex 

ND{0.10) (ug/1) ND • 2) ND(0.10) ND{.05) ND(0.10) ND (. 2) ND ( .10) ND(0.05) I Radium (pCi 1) ND 3 < 3 <3 < 3 ND 3 4 < 3 <3 
Gross Alpha (pCi lJ < 5 <5 5 ND 5 8 < 5 Nil 5) 

Gross Beta (pCi 1) NDl8l < Sl <ll '10 Mn 'R ?t:. < 8 15 I Coliform Bacteria 
{/lOOml) ND(2) ND(2) ND(2) ND(2) ND{2) ND(2) ND(2) ND(2) I 

*Exceeds EPA interim primary drinking water standards. 

ND ( ) = not detectable at the detection limit enclosed by the parantheses. 

< = parameter detected but at less than the detection limit. 

ENVIRONMENTAL RESEARCH GROUP, INC, 
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EPA Identifier: MID-082 767 591 

DRINKING WATER SUITABILITY PARAMETERS 

Upgradient Downgradient x llpgradient 

. Well I 3 Well # 

PARAMETER (UNIT) Quar~er 1 Quarter 2 Ouarter 3 Quarter 4 Quarter 1 Quarter 2 
Arsenic mg 1) 0,013 "'l.01 0.007 0.006 NDf onn <n n, 
Barium mg 1 0.15 0.2 ND 21 0 23 n ?? <n ? 
Cadmium mg 1 Nu1.uu3) ND .003) ND 0.0031 ND 0.003) ND .0031 <0.003 
Chromium mg 1 u.uu5 0.006 0.01 <U,uul Kl. 005 0.010 
Fluoride mg 1 0.3 0.3 0.3 0.4 n 1 n ? 
Lead mg 1) 0.03 0.01 0.01 ND 0,01\ 0.02 <O .01 
Mercury mg 1 ND(.0002 -0. 0002 (Q.0002 :n nnn? Nnf: onll?\ <O.Qnn? 

• Nitrate, as N mg 1 U.44 ND 0.01) ND 0.01) ND 0.01\ ND 0.01\ ND O. ll 
Selenium mg,1 :•J,Ul 0.001 ND 0.01) 0.01 :1. 01 <0.01 
Silver . mg/1 ND ,003) 0.005 0.003 0.005 ND .003) 0.013 
Endrl.n ug 1 ND .1 ND 0.1 ND 0.1 ND 0 .1 ND .1 ND 0 1 
Lindane ug 1 ND .1 ND 0.10) ND 0.1 ND 0.1 ND . 1 Nn 0. 1 
Methoxychlor ug, 1) ND .5 ND 0.5 ND 0,5 ND 0.5 ND • 5 ND 0.5 
Toxaphene ug/1) ND 1.0\ ND 1.0 ND 0.1 ND LO ND 1.0\ ND , n 
2,4 D ug/1) ND 20 ND 0.5 ND 0.1 ND 0.1 ND 20\ Nfl n.~ 
2,4,5-TP Silvex 

(ug/1) ND(0.2) ND(0.1) ND( .05) ND(0.1) ND(0.20} ND{0.1) 
Radium (pCi 1) 3 <3 <3 <3 ND 3 8 
Gross Alpha (pCi 1) A 6 <5 9 ND 5 7 
Gross Beta (pCi 1) ND(8 11 <8 16 ND 8 19 
Colltorm Bacteria 

(/lOOml) ND(2) ND(2) ND(2) ND(2} ND(2} ND(2) 

*Exceeds EPA interim primary drinking water standards. 

ND ( ) = not detectable at the detection limit enclosed by the parantheses. 

< = parameter detected but at less than the detection limit. 

Downgradient x 

4 

Ouarter 3 Quarter 4 COMMENTS 
n nm o.nm 
Nn 2\ <0.2 
ND ,003 NDl.0031 
ND 01\ NDIO nn( 
n ?n 0 ? 

<n n, Nnl m \ 
<n inn? <O ono? 

ND O n, NDCO 01 \ 
ND O QT <(l fll 

0.004 n m2 
Nn ,n Nn n 1n 
ND ,n Nn n ,n 

ND -~n ND o.~n 
Nn ·, n Nn I, n \ 
Nn ,n ,, Noln ,n 

' 
ND(.05) ND(0.10) 

<'.< <.~ 
<~ .in·~, 
<8 • q 

ND(2) ND(2) 

ENVIRONMENTAL RESEARCH GROUP, \NC. 


